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Dec.  1804i 


Sfecificaticn  of  the  Patent  grdnted  to  John  Sharr^ji 
Ward 9  qf  Bruton^  in  the  County  of  Stnnerseif  SUM 
Throwster;  for  a  ilachine,  upori  new  and  improved 
Principles f  for  the  Purpose  of  doubling  either  Silk,  Cot* 
tcttf  Flax  J  Jlempi  Worsted  Yam  or  other  Threads^ 

Dated  December  39,  1800^ 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  &e. 
Now  KNOW  Y£,  that  in  compliance  iritfa  the  said  pro« 
risoy  I  the  said  John  Sharrer  Ward  do  hereby  declare^ 
that  my  said  invention  is  described  in  manner  following ; 
ttut  is  to  say :  whatever  number  of  threads  are  required 
to  be  doubled  together  of  silk,  worsted,  cotton,  flax,  &c« 
tfaey  may  by  meM  of  this  invention  be  doubled  to  th«, 
greatest  certainty,  for  if  at  any  time  any  one  of  the 
threads,  or  union  of  threads,  to  be  so  doubled,  should 
break,  it  will  immediately  stop  the  other  thread  or 
threads  until  the  broken  thread  shall  be  repieced,  which 
liecures  a  constant  double  thready  or  union  of  threads ; 
\qu  VI. — Sjk:ond  Serus.  B  and 


f    Patent/or  a  Machine  for  dcuhUng  Silk,  Cotton,  Kt^ 

and  the  manner  in  which  the  same  is  to  be  performed  i^ 
described  and  ascertained  in  t}ie  plan  hereunto  annexed , 
and  which  is.  explained  and  referred  to  in  the  letters, 
figures,  and  words  following  ;  that  is  to  say  : 

Fig.  1,  (Plate  I.)  A,  i^a  roller,,  turning  round  verti- 
cally or  othcnvise  ;  with  it  is  carried  the  bobbin  B,  which 
draws  the  threads  C  C  from  the  bobbins  D  D,  and  con- 
sequently the  balls  E  E  and  the  thread  wires  F  F  will 
move  round  on  tlie  pins  G  G.  H  H,  are  two  wood  or 
iron  standards,  at  the  tops  of  which  are  hung  two  regu- 
lating thread  wires  I  f.  When  either  of  the  threads  C  G 
break,  the  thread  wire  through  which  it  passes  falls  down^ 
and  the  tail  part  K  rises  up  to  a  level  with  the  ball  E> 
and  stops  the  otlier  thread  wire  F  from  going  rtHind-,  and 
consequently  the  thread  that  passes  through  it,  and' pre- 
vents the  bobbin  B  from  taking  it  up  ;  but  the  roNer  A 
continaes  in  motion.  L  L,  are  guide  wires  for  the  threads 
to  pass  over.  M,  is  a  slide,  moved  by  a  stort  whe^  or 
crank  to  ky  the  threads  Ibvel  on  tlie  bobbin. 

Fig.  2,  is  another  doubling  machine  ;  the  form  varied^ 
but  the  principle  the  same  as  Fig.  1 .  A,  a  roller,  turn- 
ing vertically,  whereon  lies  a  smaller  one  marked  B,  the 
axis  of  which  goes  through  the  bobbin.  C^  a  slide,  for 
the  same  purpose  as  M  in  Fig.  1.  DD,  twp^ bobbins,, 
with  spindles  through  them,  ou  each  of  which  is  fixed  a 
wheel  E  K.  F  F,  are  two  thread  wires,  hung  at  G  G. 
When  either  of  the  threads  break,  the  wire  drops  betweenr 
the  teeth  of  the  wheel  and  stops  the  other  thread,  the 
bobbin  and  roller  B  topping  at  the  same  time,  bat  tint 
roller  A  continues  moving  as  A  in  Fig.  iw 

la  witness  whereof,,  &c. 
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Spet^aticn  cf  the  Patent  granted  to  John  Slater,  pf 
Iluddersfieldy  in  the  Codnty  of  Vorky  Surgeon ;  for  a 
new  and  improrved  Method  of  manufacturing  and  fabri- 
catifig  £^  Cables  y  Shrotuls,  Staj/s^  arul  other  Articles  for 
the  rigging  of  Ships j  of  Materials  never  before  tisedfor 
thai  Pw^se.    Dated  January  19,  18Q4. 

X  O  all  to  uphom  these  presents  shall  come,  &c. 
Now  KNOW  Y£,  that  in  compliauce  with  the  said  pro- 
viso, I  the  said  John  Slater  do  hereby  declare,  that  luy. 
inventiou  consists  in  substitution  of  metals  in  lieu  of 
hemp  ID  the  fabrication  of  cables,  shrouds,  stays,  and 
other  articles  for  the  rigging  of  ships,  which  is  to  be 
applied  in  the  form  of  chain-work,  and  which  every 
workman  in  chain-work  knows  bow  to  make  without  jar- 
ther  instruction. 

N.  B.  I  claim  no  discovery  in  the  construction  of 
chains,  but  solely  to  the  application  of  them  for  the  pur- 
pose of  rigging  of  ships,  of  whatever  form,  metal,  or  me^ 
tallic  substance,  they  may  be  constructed.         • 

In  witness  whereof,  &c. 


Observations  by  the  pATEwtEE. 

By  way  of  elucidation,  it  is  to  be  observed,  the  inveiw 
tion,  consisting  of  chain-work,  is  chiefly  intended  for 
standing-rigging;  the  links  are  made  of  a  short  oval 
form,  very  thick  in  proportion  to  their  size,  and  every 
two  nearly  touching  in  the  centre  of  the  third,  in  which 
tbey  are  inseited,  the  weight  of  the  difierent  articles  to 
be  the  same  as  the  cordage  now  in  use.  The  mast-heads 
^t  to  be  surrounded  with  a  plate  of  rolled  iron  or  cop- 
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per,  to  keep  the  shrouds  from  chafing;  One  ]eg  of  a^ 
pair  of  shrouds  is  to  be  received  through  a  large  link  in 
the  other,  just  at  the  place  where  the  present  kind  are 
seized,  and  they  are  to  be  set  up  with  dead-eyes  (havings 
metal  straps  and  hooks  to  hook  into  the  ends  of  the 
shrouds]  and  lanniards,^  as  in  the  present  manner.  The 
fore-stays  are  to  be  hooked  where  they  are  now  seized , 
and  the  back-stays  fitted  in  the  same  manner  as  the 
(dirouds. 

The  advantages  of  this  invention  must  be  obvious  to 
every  person  skilled  in  maritime  afiairs,  as  the  durability 
of  one  suit  of  rigging  would  exceed  that  of  any  ship 
made  of  the  best  materials  ;  and,,  as  there  would  be  no 
sensible  stretching  in  any  climate  or  weather,  it  would  en-* 
tirely  obviate  that  serious  inconvenience  by  which  many 
a  ship  has  lost  her  masts,  and  ultimately  both  cargo  and 
hull,  as  it  is  no  easy  matter,  and  frequently  impossible, 
to  set  the  shrouds  up  in  a  heavy  gale,  or  even  secure 
them  in  any  manner  that  will  preserve  the  masts,  of 
which  there  have  been  too  many  lamei^table  instances. 

This  substitute  for  cordiige  ^yill  never  require  any  mc-^ 
clianical  stretching,  but  will  always  be  the  same,  and  will 
never  be  troubled  wjth  kinks,  but  always  pliant  and  easy 
to  handle,  will  require  no  serving,  leathering,  or  chafing 
mats,  will.never  require  flitting,  and  the  ratlins  may  be 
jixed  to  this  as  easy  as  hempen  rigging.  In  time  of - 
actipn  this  kind  of  rigging  will  be  much  less  liable  to  be 
ent  with  shot  from  its  greater  cohesion,  elasticity,  and 
slipperiness,  and,  in  case  of  its  being  cut,  may  be  much 
more  easily  repaired,  which  can  be  done  instantly,  by 
jpassing  a  piece  of  sn^all  line  two  or  three  times  through 
the  links  immediatclv  above  and  below  the  fractured  link, 
and  heaving  it  tight  by  hand,  which  will  be  a  sufficient 
pecvirity  during  the  engagement,  aud  keep  the  ends  from 
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banging  down  ;  and  when  the  action  is  over,  a  link  made 
for  the  purpose,  in  the  9ame  form  as  the  others,  but  a 
little  stronger,  and  wanting  a  piece  at  oiie  side  thus  C, 
may  easily  be  inserted,  by  slackening  the  lanniard, 
which,  after  heaving  it  tight  again,  will  look  as  well  as 
ever,  and  be  perfectly  secure,  till  it  is  convenient  to  have 
it  taken  down  and  repaired  at  the  forge. 

This  kind  of  rigging,  has  a  much  lighter  and  more 
beautiful  appearance  to  the  eye,  as  it  looks  handsomely 
beaded,  and  when  blacked  over  lightly  with  lamp-black 
and  pitch  is  effectually  preserved  from  rust.  When  the 
demand  requires  it  to  be  made  in  any  great  quantity,  the 
first  cost  will  be  nearly  as  small  as  that  now  in  use  ;  and 
when  the  time  comes  that  it  does  wear  out,  every  parti« 
cle  of  it  can  be  manufactured  over  again. 

If  it  was  adopted  in  the  British  navy,  the  saving  would 
be  almost  incalculable  to  this  country,  and  there  would 
be  no  loss,  as  the  present  kind  could  be  replaced  by  \t 
as  it  wore  out.  But  the  want  of  patronage  will  no  doubt 
be  a  means  of 'preventing  the  country  from  reaping  the 
advantage  it  would  otherwise  derive  from  its  adoption. 
The  only  objection  which  has  been  made  against  it,  and 
which  seems  to  have  any  weight  at  first  sight,  i«  its  sup* 
posed  attraction  for  the  electric  fluid  ;  but  upon  mature 
consideration,  founded  upon  observation,  it  will  have  no 
weight  at  all  except  in  its  favour.  It  is  well  known  that 
iron  in  particular,  and  metallic  substances  in  general,  are 
conductors  to  lightning  ;  but  that  the  power  of  attraction 
at  any  distance  is  very  trifling  is  evident  from  tlie  many 
spires  with  iron  rods  in  them  having  stood  uninjured  for 
ages,  also  ships  masts  with  iron  spindles  for  their  vanes. 
Buildings  furnished  with  electric  rods,  iron  balconies, 
&c.  are  seldom  struck,  and  when  they  are,  it  as  fre« 
ijuentiy  happens  they  are  injure4  where  the  metal  is  not 
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as  where  it  is ;  it  is  certain  when  the  fluid  does  strike  the 
inetal,  it  will  follow  every  turn  it  makes  till  it  reaches 
the  sur(;ice  of  the  earth,  which  is  a  strong  reason  for  the 
adoption  of  metallic  rigging,  as  in  case  of  *a  ship  being 
struck  with  lightning,  the  shrouds  having  small  appen* 
dages  to  let  down,  it  would  be  conducted  into  the  water 
without  injury  to  the  crew,  ship,  or  cargo,  except  a  man 
happened  to  be  on  tlie  shrouds  .where,  or  leading  from 
where  it  fell ;  and  it  is  presumed  that  accidents  of  this 
kind  would  more  seldom  happen  than  does  at  present,  as  ' 
the  men  upon  deck,  in  the  tops,  and  on  the  yards,  would 
be  almost  iptirely  secure,  which  is  not  the  case  at  pre« 
sent ;  and  in  climates  where  the  surrounding  atmosphere 
is  pregnant  with  the  electric  fluid,  no  accumulation  could 
take  place,  as  the  rigging  would  be  continually  conduct- 
ing it  harmless  to  the  surface,  in  the  same  manner  as  a 
rhain  suspended  from  the  conductor  of  an  electric  ma* 
chine,  and  resting  on  the  ground,  would  prevent  a  pcr« 
son  touching  it  from  receiving  a  shock. 

The  chain-work  is  recommended  to  be  made  of  the 
toughest  iron,  and  well  welded,  as  indiflerent  iron  would 
not  answer  the  purpose ;  it  likewise  may  be  made  of  cpp* 
per,  &c. 


The  Patentee's  engagements  being  foreign  from  the 
nature  of  this  invention,  he  consequently  cannot  attend 
to  the  subject  of  it,  and  therefore  wishes  to  dispose  of  the 
patent.     He  is  willing  either  to  part  with  it  wholly  or  in 

jihares. 
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S^^caiicn  of  the  Patent  granted  Uf  Mr.  John  By watkr^ 
of  the  Tofwn  and  County  qf  the  Tofwn  of  Nottingham  ; ' 
far  a  Method  of  clothing  and  unclothing  ^  the  Skiis  <^* 
Windmills  while  in  Motion^  {providing  they  are  niade 
^fter  the  Dutch  Manner,  or  as  the  generality  of  Sails  are 
eanstructedj  by  which  the  Mill  may  ke  clothed  either  m 
Whole  or  in  Part,  in  an  easj/  and  expeditious  Mminer^ 
hy  a  few  Revolutions  of  the  Sails,  whether  they  are  going 
fast  or  slow,  leaving  the  Surface  smooth,  even,  and  re* 
gular  in  Breadth  from  Top  to  Bottom ;  and  in  Uke  Man^ 
net  the  Cloth,  or  any  Part  thereof,  may  be  rolled  or 
folded  up  to  the  Whip  at  Pleasure,  by  Machinery  sifnple 
and  durable,  requiring  very  little  Alteration  of  any  Pari 
of  tlie  Mill,  Toenf  be  fixed  up  in  afrjo  Days^  at  a  compa^ 
ratwely  easy  Expense,  and  is  equally  applicable  to  any  M 
Sails,  hcraeoer  warped  or  bosomed,  without  the  Necessity 
of  having  new  Cloths.   Dated  September  14,  1S04. 


With  a  Plate. 


T. 


O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso^ 
I  the  said  John  By\rater  do  hereby  describe  the  nature 
of  my  said  invention  to  consist  in  rolling  or  folding  up 
to  the  whip,  and  unrolling  or  unfolding  again,  the  cloths 
of  common  windmill  sails  while  in  motion,  by  means  of 
cylinders  or  roller^  of  any  shape  as  long  as  the  sails, 
with  a  toothed  wheel  at  one  end  of  each,  working  either 
directly  or  indirectly  into  two  wheels  without  arms,  which 
are  hung  so  as  to  turn  upon  a  ring  of  iron  fixed  to  the 
iliaft  head  close  behind  the  back  stocks,  and  which  may* 
be  alternately  stopped  ;  so  that  the  wheels  at  the  ends  oF 
the  cylinders  must  directly,  or  by  means  of  a  conncTiioii 
of  wheels  called  carriers  or  nuts,  work  into  them  by  re- 
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▼olving  roand  them  through  the  power  of  the  wind  aci« 
jDg  on  the  sails ;  so  that  the  cylinders  must  neces^rily' 
tarn  round  and  roll  up  or  fold,  or  unroll  or  linfoki  the 
cloth  which  is  fastened  to  them,  according  to  the  i^pec«* 
tive  wheel  without  arms,  which  is  stopped  as  aforesaid^ 
for  that  purpose.  It  appears  to  me  necessary,  lest  others 
encroach  on  my  paten t,  to  describe  as  above  the  general 
end,  result,  aud  use  of  my  invention,  which  has  so  long 
been  the  wish  of  the  millers  to  obtain  ;  and  the  attain- 
ment of  which  I  have  constantly  had  in  view,  namely,  to 
clothe  and  unclothe  common  windmill-sails  while  in  mo^ 
tion,  and  to  leave  any  quantity  of  cloth  on  the  sails  at 
any  time  in  an  even  breadth  from  top  to  bottom  ;  and 
also  to  describe,  as  above,  the  principle  upon  which  I 
act  in  as  few  words  as  possible,  and  in  such  a  manner  as 
will  make  the  matter  as  plain  as  the  case  will  allow* 
Therefore,  according  to  what  is  set  forth  and  declared, 
persons  who  shall  roll  or  fold  up  to  the  whip,  or  unroll 
or  unfold  the  cloths  of  the  sails  of  the  common  windmills 
while  in  motion,  whether  by  the  means  above  described,  or 
any  other,  without  my  permission,  are  deemed  to  encreiach 
on  my  patent,  as  this  effect  of  so  clothing  and  unclothing 
of  common  \vind mill-sails  was  never  accuniplished  and 
made  known  prior  to  my  said  invention.  And  I  should 
deem  the  above  description  of  the  mode  of  performing 
|he  same  adequate  to  answer  all  die  ends  of  Q  full  and 
plain  description  of  my  invention,  to  be  enrolled  in  the 
Court  of  Chancery,  as  has  been  done  in  similar  cases. 
And  1  think'  it  not  anywise  of  moment  to  subjoin  any 
drawings  to  expUin  the  same,  as  it  can  by  no  means  be 
possible  to  hide  or  conceal  the  windmills  so  to  be  im- 
proved ;  but  to  comply,  as  strictly  as  possible,  witli  the 
letter  of  the  said  proviso,  I  have  given  the  annexed  draw- 
ings and  explanation. 

Figs. 


llgs.  1,  Sf  S,  (Plate  tl.)  ar^  front  views  of  the  saib  as 
linclollied,  half  x:lothed,  and  clothed  *. 

Fig.  4y  a  ting  of  iron,  or  other  material,  about  four 
tnehes  ifide  and  tbtee-qdavters  of  an  inch  thick  (more  or- 
leas  as  required ),  vbose  diameter  must  be  su6Scient  to 
^embrace  thfi  shaft-head,  to  %vhich  it  must  be  %vell  se- 
cured by  the  stays  a  tt»  or  otherwise. 

Fig.  iy  a  bevelled  wheel,  without  arms,  made  of  iron^ 
tyr  other  maletial,  sia}'ed  Ou  the  edge  of  the  ring  so  as  to 
turn  easiijr. 

Fig. «,  asput-wheel  of  iron,  or  other  material,  with* 
oat  arms, 'made  to  turn  easily  on  four  pins  fixed  into  four 
ears  bhbh^  in  the  bacic  of  the  ting;  which  pins  are 
toMed  up  at  their  ends  to  keep  it  steady* 

Fig.  7,  is  one  of  the  four  spindles  of  iron,  or  other 
tnaterial,  with  «  spur  nut  n  and  a  bevelled  nut  h  \  thip 
spindle  passes  through  Fig.  4,  ate  etc,  and  die  fiut  m 
works  into  the  spur-wheel  as  seed  'in  Fig^  8,  aaao. 
The  foBr  bevelled  nuts  (Fig.  7,  h)  work  into  the  .be- 
velled wheels  at  the  end  of  four  cylinders  1 1 it,  Fig9» 
i,  2,  Sr  and  so  turn  them ;  and  two  of  these  spindles 
must  be  shelter  than  the  otiiers  when  the  stocks  are  not 
flash.  These  cylinders  are  made  of  wood,  or  other  ma* 
terials,  diadieter  three  inches,  more  or  less,  or  n)ade  oc« 
4agoo,  or  any  other  shape ;  one  to  be  placed  at  the  out<- 
side  of  the  leading  edge  of  each  sail,  round  Whiph  the 
cloth  is  rolled  (one  edge  being  fastened  on  for  that  pur- 
pose) when  the  sail  is  unclothed.  A  gudgeon  fro^i.  the 
end  of  each  cylinder  runs  into  an  iron  fastened  tQ  the 
shaft-head,  and  is  kept  in  its  place  by  a  nut  screwed  fo 

•  Id  the  specifitttioa  there  are  three  drawtflYg$»  repnieiiung  fofiit 
noes  each,  doihea?  half  cioihedy  anU  nnclothecl,  hut  lo  save  ibe  space 
that  they  would  have  occii|3iecl  in  our  plaie  wc  have  shewn  one  figure 
ouly*  cxhihiiing^two  vau«s  unclothed,  one  clothed,  and  the  other  half 
eWUted. 
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'  its  end.  •Th^'ooid^  end  lias  a  godgeon  &,  which  turns  in 
the  eye  of  the  crpss  iron  A  atabo  points  of  the  whips. 
ffff  four  cylinders,  similar  to  i  ii  i^  placed  Qn, 
tfi#  inside  the  whips,  one  behind  each  sail  to  ciotba 
the  sails,  by  means  of  ropes  oooo^  &c.  (fa^ened  to  theai 
and  the  edge  of  the  cloth.)  At  the  end  of  each  pf  tfae^  < 
four  cylinders  a  nut  or  wl^eel  is  fixed,  ettt^  to  work , 
iiito  the  bevelled  wheel  Fig.  5,  whosp  teeth  decUa^  frooi 
the  centre  in  proportion  as  these  work  from  itj  which  de- 
clination must  be  revei'sed  when  the  sails  turn  tbe  con- 
trary  way,  and  gudgeons  to  run  into  irons  either  .pro- 
jecting, from  the  nog  .or  fastened  to,  the  shaft-hf?ad,  iike 
the  other  cyliiKiers.  The  gudgeons  ^  keep  these  cyhn- 
ders  steady  in  .the  cross  iron  A  at  the  point  of  ttie  whips, 
and  stays  of  any  shape  ox  number  will  keep  them  froiUs 
springing.  * 

Now,  suppose  the .  mill  fully  clothed,  as  Fig.  3,  aU 
the  parts  of  my  machinery  revolve  with  it  undiaturbe^ 
until  a  lever,  ^ig.  9,  (which  turns  on  the  centre  pin  a> 
Fig.  10,  by  which  it  is  fastened  to,  the  braces  or  fencings^ 
and  ,whose  end  h  is  weighted  to  hang  down  towards  the 
breast  of  the  mill,)  being  brought  into  aa.  horizontal  dir 
rection  by  pulling  a  string  attached  to  tbe  end  a  within* 
side  the  mill,  the  end  b  stops  tbe  stud  h^  projecting  .from 
tbe  inner  surface  or  back-front  of  the  spm'-wbeel  Fig,  8  \ 
consequently  tbe  four  spur  nuts  a,  at  tbe  end  of  tb^  spin-t 
die  Fig.  7|  (and  seen  at  aaaa^  Pig- 3^)  roll,  round  the 
spur-wheel,  and  the  bevelled  nuts  b  at  the  oth^r  end  of 
the  spindle  work  into  the  bevelled  wheels  of  the  outside 
cylinders  1 1 1 1,  Figs.  1,2,  3,  in  a  straight  direction  behind 
them,  and  so  turning  the  cyUnders  roll  the  cloth  on  them, 
till  it  is  rolled  up  to  the  whip.  The  lever  is  then  driven 
sidewise  (its  spring  c  returning  it  again)  from  the  stud  in. 
the  back  face  of  the  spur-wheel  by  the  following  contri*. 

yance. 

A  screw. 


A  screw  k.  Fig.  1 1 ,  is  cut  on  the  gudgeon  of  any  one 
of  the  cylinders  behind  the  snil,  and  a  piece  of  iron  e,  * 
Fig.  II,  is  tapped  to  fit  it.  The  end  of  this  iron  runs 
into  a  dot  ifi  the  iron  d,  Fip;.  I  ty  made  fast  to  the  shaft* 
bead,  to  present  the  iron  c  from  turning  with  the  cvl'n- 
defy  but  allows  it  to  slide  up  and  down  so  as  to  press  on 
thdt  on  the  iron  a^  Fig.  1 1 ,  which  has  the  eve  in  it,  and 
raises  the  end  tf  just  high  enough  to  drive  the  lever  :isid«  ^ 
Ttrhen  the  eloth  is  all  roiled  up,  the  threads  of  the  $crew 
adjusting  it  to  what  number  of  revolutions  you  chgose  to 
employ  for  that  purpose.  The  point>end  of  the  iron  a,. 
Fig.  ij  9  is  that  part  of  it  which  pushes  aside  and  passes 
theiever  Fig.  d,  and  moves  on  its  centre  r,  and  must  be 
carried  under  the  spur-wheel  so  as  to  act  behind  it  for 
that  purpose  :  a  duplicate  of  Fig.  1 1  shews  it  on  a  larger . 
scale  *•  By  letting  go  the  string  the  miller  may  at  any 
time  learie  the  cloth  on  the  sail  srhere  he  chooses,  like- 
wise the  s^Is  may  be  clothed,  or  any  part  thereof,  by  a 
ieTer,  nmilartoa,  Fig.  9,  stopping  the  stud  a,  on  the 
edge  of  the  bevel)ed-wbee(  Fig.  5,  and  driven  off  in  a 
manner  similar  to  the  spur-wheel. 

Fig.  'n'f  ii'a  stay  of  Wood,  or  other  material,  and  fixed  . 
to  the  stock  or  whip  Btnnnn,  Fig^.  1 ,  2, 3,  to prevenfthe 
cylindess  from  springing  too  much;  In  the  inside  there  is 
kftrooiD  eooagh  ^tbe  cloth  to  be  rolled  upon  the  cy- 
iioder'tbvotigb  its  lips  in  the  eyfe  of  this  stay.  In  oVder 
to  keep  the  strings  tight  in  all  weathers,  which  go  over 
tije  edge  of  the  shrouds,  oooo,  &c.  a  cord,  passing  ovet 
a  9pmg  cf  any  ^ort  or  shapo,  placed  under  the  sail, 
is  fastened  to,  and  wound  about,  the  upper  ends  of 
the  cylinders  in  a  direction  contrary  to  the  strings  and 
ciotb.  To  prevent,  tbe  cloths  from  be'mg  driven  down* 
varc^  b^  th^'ce^tf  ifug}l  focyjo,  .a  uug  or  two  ace  left  o^ 
IQ  r uu  ajong  tbe  rods  in  the  old  manner,  as  ;>,  Figs.  2  and  3 . 

f  Tbf  soiallcr  drawing  U  omiltsd  in  the  pbte. 
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Tte, width  0f  the  clothy  dkustetep  of  the  c]  finders,  anci 
anmber  of  revolutions,  you  pboote  to  empf^y.to  rdl  up 
yoor  cloth,  mast  deterqiine  tbq  «zf  of  tbo  wbeelau  lu 
order  to  fold  tbe  c^qtb  \ns^^d  of  roUin^f  it,  pn^  eod.of  it 
mtin  bie  fa^ten^  tp  (be  fh\jpt  and  iine<  passed  across  tbe 
outside  of  \^  tlirQU|^h  loppt  f^^ned  to  U»  odge^  apd  iroo- 
tifvued  ov^r  tl^e  ^gf  ^  Vbe  shrouds,  and  coQuect^d  with 
the  cylinder  or  foljer,  c^  any  sbapa,  placed  uiuler  tbe 
u\\f  or  elsewb^rf^  tb^  p.^hejr  etuU  pf  the  lines  must  atsa 
be  conqecte^  ^vitb  the  9ai4  cylindtpr  op  ro\ler ;  and  when 
the  cloth  is  d^wn  \ip  in  folds  towards' the  whip,  so  much 
of  these  line^  will  b)^  rojl;^  pn  the  cylinder  one  way,  an4 
off  from  it  the  other,  ^  wil|  be  sufficient  %o  let  out  the 
clo^h  ^fi^ain  yrh^n  the  saqie  cylinder,  turned  the  contrary 
way,  ^ws  ^be  f loth  on  the  sail.  By  this  mode  I  ge^ 
rid  of  four  cy^ind^i^y  w^th  their  appendagesi  tlie  wprk 
being  in  other  respects  (h^  samp  as  4n  rolling  the  cloths  ; 
but  since  folding  gifps  «  surface  mupb  inferior  in  many* 
respect^  to  rolhng,  and  induces  inpomvpntenoes  and  ae-. 
cidents  froii]^  whi^h.^he  rolled  surf;;ice  ii^  fr;ee,  I  dial!  afil* 
vise  the  rolling,  ratbe^  than  fpr  a  sn^  SK^Tiag  to  endum. 
the  inconveniences  of  folding. 

Note,  The  ^ye  dr^wing^  fure  f  quarter  of  (Ui  inch,  to, 
the  foot  ♦, 

If  a  suddei\  gusf  of  vin4  ^HH^d  arisp  iq  the,  absence  of 
the  miller,  so  as  to  drivp  tbp  mill  fastpr  than  a  gitreo  ve- 
|ocity,  a  pair  of  cen^cifug^  ^^^s,  V>i(Q  the  gpvproor  of  e 
btcam-en^inc,  ipay  be  so  placed  as  tp,  adji^t  tlip  lover  sa 
that  she  may  immediately  unclothe  bpnelf ;  hut  as  this 
is  not  an  essential  part  o(  my  pateqt,  i^  qiay  qr  may  not 
be  £^dopted. 

In  witneiis  lyhcrcufj^  &p^ 

*  In  onr  plate  Fip.  t*  3,  and  3  sre  rrrfticM  aVoot  l«ro-tlik(!s  Ifti 
t^so  1^  ori^ualp  but  llif  rcnt&iiiii)  j^ltfnskssfv  asarly  pfi  the  same  scale. 

Qaswr 
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s 

'fht^  V|pri<ms  mA  rep^dt^  attempts  that  hgve  to  lonf 
been  a^a40  to  discover  a  reudy  and  offeciuai  method  of 
controlling  tljp  e^o^wivn  power  of  the  wind,  acting  on 
50  l^irge  a  body  as  a  windmill,  engaged  my  attention 
som^  y^ars  since  ;  and  the  eegllsrneMi  shewn  to  obtain  pa« 
tents  for  new  ini^ention«f  tbat^were  considered  as  im« 
protpipentSy  led  m^  to  suppose  that  some  great  advan* 
tages,  mdividua)  or  nationiA,  were  involved  in  the  issue* 
Experieiire  soon  proved  (he  general  error  that  more  or  less 
pervaded  all  theic  schemes ;  for  ftvery  one  followed  his 
predecessor  in  adopting  sails  varying  from,  or'quite  on  a 
different  ponstructipn  to,  those  in  pommon  use,  either  by 
laying  the  ploth  on  in  a  diflferept  manner,  or  by  iising 
hoards  inst^  of  ploth,  hung  like  Venetian  blinds ;  or 
])y  entirely  taking  away  the  shrouding  ^nd  bars,  and  su&« 
pending  the  c}otii  at  the  corners  by  rupes ;  and  by  intro- 
ducing inany  di^^retit  contrivances ;  all  agreeing  only  in 
one  object,  that  of  departing  from  th^  old  established 
node  of  laying  the  cloth  on  the  sails  in  the  way  which 
pontmon  t>8^e  has  sanctioned,   and  experience  abun- 
dantly confirmed,  a^  thp  h^st  possible  way  of  doii^  it. 
Rcfiecting  hereon  from  time  tQ  time  ^  the  subject  ocqa^ 
sionally  presented  itself,  I  was  ai  length  induced  to  de^ 
vote  a  souUl  portion  ()f  |he  time  I  c^Mld  spare  from  my 
regplar  employment  to  llie  m^re  immediate  consideration 
of  the  subject,  to  contrive  a  method  that  might  embrace 
^11  the  beneficial  ends  that  could  he  wished,  and  which 
should  at  |he  saipe  time  be  as  (irve  as  possiUle  from  the 
incohY^oi^nccs  that,  mere  or  lee^,  aflccted  attempts  of  a 
»iiiiiiaf  nature,  My  leading  design  %ras  to  meet  tlie  wislies 
•  (f  the  q)\|l^,  iod  to  do  the  business  in  iheir  ouii  way^ 
Vy  rolling  the  eloth»  or  any  part  of  it,  t/p  la  i/ie  xthp^ 
In  aq  e^$y  W^  ex|>editkitts  manner,  by  the  agency  of  th^ 
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miller  himseir,  Vbo  should  only  liave  to  pul)  a  roD|^ 
within  Bifle  6f  •fte-'niill,  at  any  time  he  t^^ished  lo  fediSctf 
tbe»cIoth,  to  leave*  as  iftuch  as  he  chose  of  it  on  the  sail, 
and  to  retorn  it  again' at  plcasarc,  the  mill  all  the  -xhile 
confintdng  in  motion.  I  a6cordingly  constructed  a'modcl, 
i^bieh,  with  sticcessive  altcniiions,  I  have  so  Improved, 
as  to  render  it  every  tvay  answerable  to  the  general  wish. 
The  machinery  I  make  use  of  l>ein[r  chiefly  made  of  cast- 
iron,  not  heavy  nor  cumbersome,  is  both  cheap  and  dura- 
Ue ;  and  as  the  whole  may  be  (rot  i-n  readiness,  and  fit  to 
pot  together,  before  it  is  sent  to  the  mill,  the  time  lost 
in  putting  it  up  can  seldom  exceed  a  week  or  ten  days  ; . 
and  dimenrions  may  be  sent,  by  post,  to  the  patentee 
!froni  any  distaht  part,  by  which  he  can  prepare  his  ma^ 
chihery,  without  the  necessity  of  prcvioubly  viewing  the 
lnil^•  The  advantages  ari.sing  from  my  invention  will  ea- 
ply  appear  by  contrasting  it  with  the  nuujcrous  disadvan- 
tages under  which  the  millers  at  prciksnt  laboMr.  Tho^ 
who  occupy  windmills  m-^II  know  the  danger  they  are 
often  exposed  to  from  sudden  squulls  of  wind,  and  hard 
gales  coiitinuing  and  encreiising  while  the  sails  are  clothed 
ami  gohig,  which  are  often  incapable  of  outriding  the; 
storm.  The  shafts,  if  not  wrung  olF their  necks,  by  th<^ 
frequent  application  of  the  break,  arc  so  cripled  and 
weatened  as  to  be  rendered  unfit  to  bo  trusted  after  re- 
peated injuries  of  this  kind,  and  various  other  mischiefs 
arise  in  consequence.  The  unccrhiinty  of  the  wind,  and 
the  danger  in  long  and  dark  nights,  often  deter  the 
miller  from  grinding  when  be  is  in  t])c  greatest  need  ;  and 
tlie^ime  and  trouble  necessary  to  stop  tlie  mill  and  alter 
the  cloth  so  frequently  iii  unsettled  weather,*  are  such  as 
to  disable  him  from  doing  a  great  propoi*f{on  (perhaps 
half)  of  the  work  which  could  otherwise  be  done  at  those 
times,     fcy  the  as^jistance  of  my  machinery,  aU  these  in- 
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conveniences  will  be  wholly  reniedied.  The  miller  with- 
out  stopping  the  mill  may,  in  six  or  eight  seconds,  u(i- 
clothe ihe  whole  of  the  sails  if  necessary,  or  instantly  $o 
effectually  relieve  the  sail  by  drawing  the  cloth  from  the 
thin  edge  towards  the  wiiip  as  to  secure  his  stocks  from  tlie 
twisting  and  straining  to  which  they  are  otherwise  liable^ 
and  relieve  the  shaft  from  the  injuries  resulting  from  tite 
application  of  the  break  ;  and  thus  not  only  will  much 
time  be  saved,  but  also  a  considerable  reduction  be  mado 
in  the  expense  of  repairs.  Besides  the  advantages  above 
described  of  doing  .sa/efj/  much  wore  work  in  gust  if  wea-- 
iher;  I  can  at  a  small  additional  expense  aBbrd  the  miller 
more  poM-er,  by  exposing  a  greater  surface  of  cloth  iji 
hw  winds  than  prudence  would  allow  him  to  adopt,  with.- 
out  the  constant  and  ready  control  which  by  this  mar 
chinery  he  will  always  be  able  to  exercise  over  the  %vind. 

W  It 

My  ioethod  of  laying  on  the  cloth,  in  an  even  breadtlr 
from  t6p  to  bottom,  far  exceeds  the  common  way  of  partly 
unclothing  by  rolling  a  portion  of  the  cloth  diagonally 
to  the  point  of  the  whip,  as  a  long  and  regular  surface 
froni  top  to  bottom  mak^s'her  go  much  more  steady  in 
strong  gales  and  st^dden  squalls  without  so  hastily  feeling 
the  eflfect  of  the*  wind's  dyino;  away.     The  firmness  with 
which  my  machirtef  Jr  ma}"^  be  fixed  to  the  shaft-head,  and 
the  few  dependencies  it  has,  in  cpipparison  of  others,  will, 
it  is  presumed,  secure  it  firom  getting  out  of  order,  and 
from  the  heavy  complaints  and   strong  objections  that 
have  been  brought  against  others  on  that  account:  and 
as  I  have  now  applied  my  improvement  to  as  old  a  milt 
as  most  in  the  eountry,  which,  although  the  shaft-head 
ig  as  crazy  and  rotten  as  can  readily  be  met  wit)i,  per- 
forms with  ease-and  safety,  I  feel  no  hesitation  to  engage 
to  put  it  qp  U>  tffry  old  mill,  that  is  but  ih  a  working  ^tate, 
let  the  sails  be  as  much  twisted  and  bosomed  as  |)ossibIe,  * 
and  insure  its  pertorming  its  work  for  any  givea  time. 
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The  endeavours  that  have  beeUi  hitherto  made,  to  maktf 
the  i^ind  generally  do  the  work  itself^  has  eipeied  the 
machinery  to  be  so  constantly  teazed  and  fretted^  and  sd 
liable  to  be  Out  of  order,  sd  much  expense  has  been  in- 
dured  add  time  lost  in  fixing  it  up,  and  so  much  atten«* 
tion  required,  to  oil  and  keep  it  in  oifder,  as  to  prevent 
the  Universal  application  of  such  improvements  to  com-* 
mon  windmills ;  but  for  a  moderate  additional  charge 
centrifugal  balls  may  be  adapted  to  draining^roills  in  the 
fens  with  niy  machinery,  so  as  to  make  the  mill  un* 
clothe  dr  clothe  herself  when  she  is  going  at  a  relocity 
hafond  or  less  than  a  given  speed,  while  at  ail  the  inter-^ 
mediate  degrees  the  machinery  will  be  constantly  at  rest 
though  the  mill  will  continue  in  motion.  And  this  might 
be  applied  to  windmills  in  genefal,  but  my  improveioent 
is  oti  several  accounts  praferred  by  tho  millers  witbotit 
that  addition. 

Specificatum  ff  the  PiUent  gmnkd  to  Booth  HonOBtrs^ 
(/  Ducltqff  in  the  Counf^  ^  Worctiter^  NaU-Irm^ 
monger  i  for  cerHin  Imfnmemenis  oh  Mackmery  Jor 
roUtng  Iron  for  ShafUrs^  and  fomnng  the  jon^r  mto 
Shofiks/or  Noils.    Dated  Noveoilier  B,  1803.         / 


To 
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all  to  whom  these  presents  sliall  tome,  &c. 
Now  KNOW  YJ&,  that  in  compliance  with  the  said  proviso, 
I  the  said  Booth  Hodgetts  do  hereby  declare,  that  my 
said  invention  of  certain  improvements  on  machinery  for 
rolling  iron  for  shanks,  and  for  forming  the  same  into 
^anks  for  nails,  b  particularly  described  and  ascertatood 
in  the  drawings  and  description  thereof  heieunto  ati- 
Djexed.    In  witness  whereof,  &c. 

A  (PI.  III.)  the  inside  of  a  mill,  common^  used  for  rolling 
bars,  and  slitting  or  catting  tliem  into  rod  iron.  B,  the  shaft 

which 


which  connects  the  machinery,  with  a  whed  to  be  worked 
either  by  steam  or  Water*  C»  the  spur-wheeL  D  D,  th^ 
wheel  and  shaft  which  work  the  rollers,  E  E,  Ae  bed 
which  the  standards  are  fixed  upon.  F,  the  foUers  td 
roll  blooms  or  slabs  of  iron  into  bars^  G,  the  rollers  to 
fx>ll  bars  or  pieces,  of  iron  to  a  proper  thickness  before 
they  are  cut  or  slit  into  rods.  K  K  K  K,  the  iron  standi* 
ards  in  which  the  rollers  work,  with  screws  to  keep  tbeni 
at  a  proper  distance  from  each  other.  There  are  four 
standards  to  each  pair  of  rollers,  thohgH  the  front-view 
can  shew  only  two.  L  L  L,  the  pinions  and  connexions* 
MM,  the  wheel  and  shaft  that  work  the  cotters  or  slitters. 
N  N, .  the  pinions  and  connections*  O,  the  slittelrs  o^ 
cutters  and  the  iron  pillars  with  screws  in  which  they 
work :.  there  are  four  pillars,  though  the  front-view  shewf 
only  two.  P,  the  edge  of  a  bar  of  iron  after  it  has 
been  rolled  with  common  rollers  before  it  is  slil  into  rods* 

Mj  .improved  way  of  rolling  and  cutting  iron  so  as  to 
form  those  parts  of  nails  called  the  shanks  is  as  follows. — A 
pair  of  rollers  (which  I  put  in  motion  by  the  machinery 
above  described,  or  any  other  mechanical  power)  are 
thus  prepared :  one  of  them  in  the  usual  way,  rounds 
see  letter  R ;  the  other  roller  (letter  S)  is  cut,  indented, 
or  grooved,  so  as  to  roll  a  bar  or  piece  of  iron,  thick  and 
thin  (see  T),  in  proper  lengths,  according  to  the  nails 
wanted ;  that  is,  one  end  of  each  length  must  be  left 
thick  enough  to  make  the  head,  and  then  gradually  ta» 
pered  to  the  other  end  till  thin  enough  to  form  the  pointy 
The  dotted  circular  line  shews  the  end-view- of  the  roller 
in  the  form  it  was  before  cut  or  indented  ^  and  the  black 
lines  shew  the  form  and  manner  that  the  grooves  are  cut 
or  indented  on  the  roller,  and  represent  it  in  its  improved 
state.  The  grooves  may  be  either  cut  quite  across  tb« 
roller  S  from  one  end  to  the  otheri  to  make  aU  the  thanks 
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of  one  length  or  sort,  or  may  be  cut  in  divisions  so  as  Co 
make  different  sorts  or  lengths,  T,  shew  the  edge  of 
a  bar  of  iroii  after  it  has  been  rolled  in  or  between  the 
rollers  R  and  S,  in  which  state  it  is  then  to  be  cot  or 
tUt  inta  proper  breadths  in  such  slitters  or  eutters  as  are 
generally  used  in  an  iron-slitting,  milf.  The  naiWhanks 
are  afterwards  separated  from  ead)  other  and  smoothed, 
and  then  headed  in  the  usual  maraier.  Brads  do  apt  re« 
quire  to  be  headed. 

Account  of  Improvements  rf  Boggy  Land. 

By  Benjamin  Waddington*,  Esquire ^  of  Lanooer^Housef 
near  Ahergaoenm/^  m  South  Wales^ 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  iVKTS|  Manufactures,  and  Commerce^ 

The  Silver  Medal  was  presented  by  the  Sociehf  to  the  Author 

for  this  Communication, 

-Having  in  the  year  179,8  determined  to  plant  with 
larches,  ashes,  &c.  about  twelve  acres  of  pasture-land, 
situated  not  far  from  my  house,  the  soil  of  which  is  gra«- 
velly  and  partly  boggy,  and  which  had  not  been  by  any 
means  productive,  I  ploughed  it  up,  and  obtained  from 
it  that  year  an  indifferent  crop  of  potatoes.  It  being 
bounded  on  the  lower  side  by  a  brook,  I  had  a  bank 
thrown  up ;  and  in  November,  1798,  I  made  a  willow 
fence,  such  as  Dr.  James  Anderson  has  recommended  in 
his  "  Essays  on  Agriculture,"  &c.  &c.  In  March,  1799, 
I  received  from  Glasgow  108,000  larches  and  5000  ashes, 
part  of  them  seedlings  and  part  transplanted.  I  had  the 
larches  put  into  the  ground  as  soon  as  possible,  two  feet 
apart,  in  rows,  as  recommended  by  Dr.  Anderson,  in 

his. 
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his  third  volume  of  Essays.  The  5000  ashes,  and  2000 
more  Trhich  I  procured  in  this  neighbourhood,  I  planted 
according  to  the  judicious  method  recommended  in  Arti- 
cle twenty-two  of  the  fifth  volume  of  the  •*  Bath  Society's 
Papers/*  &c.  I  state  it  thus  concisely,  from  not  having 
time  to  describe  the  method  more  fully.  A  considerable 
number  of  the  larches  having  been  much  injured  in  a 
long  passage  from  Glasgow,  in  December,  1799,  I  pro- 
cared  1 2,000  transplanted  ones^  to  fill  up  vacancies ;  and 
in  another  part  of  the  same  ground  I  planted  1000  spruce 
firs  by  themselves,  two  feet  apart,  and  1000  Spanish 
chesnuts  likewise  by  themselves.  Part  of  the  ground  be- 
ing still  unoccupied,  in  October,  1800,  I  ordered  from 
Glasgow  21,600  more  larches,  which  arrived  in  February, 
ISOl,  and  were  immediately  planted^  Several  of  them 
having  died  in  the  course  of  that  year,  I  procured,  in 
December,  1801,  14,400  more,  and  2,400  English  or 
Scotch  elms.  The  larches  were  made  use  of  to  fill  up 
vacancies,  and  a  part  of  the  ground  that  was  still  un- 
planted  ;  and  the  elms  were  put  into  the  ground  princi- 
pally near  the  hedge-rows  round  the  plantation,  and 
other  parts  of  my  estate.  All  those  that^ame  last  were 
transplanted  trees,  from  one  and  a  half  to  two  and  a  half 
feet  long ;  and  having  arrived  in  excellent  order,  they 
have  completed  the  plantation,  excepting  aiK>ut  a  quar- 
ter or  half  an  acre,  at  present  a  bog,  which  it  is  my  in- 
tention to  cut  drains  through,  and  to  plapt  with  ashes 
this  winter. 

I  have  the  pleasure  to  say,  tliat  the  wliole,  or  nearly 
the  whole,  of  the  larches  and  ashes,  appear  now  to  be 
in  a  very  flourishing  state,  some  of  the  former  being 
twelve  feet  three  inches  higli,  and  many  of  them  ten 
feet.    I  have  found  the  transplanted  trees  to  thrive  the 
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best.  The  ashes  are  many  of  them  six  feet  four  iDches 
high ;  and  they  made  by  far  the  greatest  shoots  this  year. 
About  half  of  the  Spanish  chesnuts  are  in  a  thriTiog 
itate,  and  almost  all  the  elms.  Half  of  the  spruce  firs 
have  died  ;  but  tlie  remainder  have  lately  made  great 
ahoots,  as  have  likewise  about  8  or  300  oaks  introduced 
in  different  places, 

I  am  persuaded  I  may  safely  say,  that  there  are  at  pre* 
sent  no  less  than  twelve  acres  of  indifferent  land  in  a  fint 
growing  state. 

110  to  12O9OOO  Larches, 
§000  ■   '  Ashes, 

51400      ■  Elms, 

1000  — « — ■    ■  ' "  Spruce  Firs, 

500  ■.  >  Spanish  Chesnut8| 

goo  ■  Oaks* 

As  I  was  induced  to  make  this  plantation  in  conse* 
quence  of  observing  a  growing  scarcity  of  timber  of  all 
descriptions  in  this  country,  owing  to  a  large  consump- 
tion by  several  very  extensive  iron-works,  that  have  been 
erected  within  these  fifteen  or  twenty  years,  I  shall  pro- 
bably ere  long  plant  the  whole,  or  part  of  another  tract 
of  land  (nearly  fifty  acres)  which  1  have  in  an  elevated 
pituation,  with  larches,  where  I  have  no  doubt  they 
will  flourish,  and  become  very  valuable  to  my  children, 
and  tp  the  public. 


f'f^provemenfy 
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Jmpraoements  in  Pendulum-Clocks,   fy  diminishing  the 

Friction  in  Escapements. 

By  Mr.  Edwaro  MAagsv,  o/Uardey,  Staffordshire. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encoa* 
ragement  of  A&ts^  Manufactures,  and  Commerce* 

Ftfty  Pounds  were  voted  by  the  Sociehf  to  Mr.  Masset 

for  this  In^oention. 
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AVING  for  a  considerable  time  considered  a  method 
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of  diminishing  the  friction  in  escapements  of  pendulum- 
clocks,  which  I  conceive  may  be  of  great  service  in  ma- 
king better  time-keepers,  by  relieving  the  pendulum 
firom  obstructions  occasioned  by  friction  in  the  train  of 
wheels,  and  on  the  acting-part  of  the  pallets,  I  b€|^  leave 
to  lay  before  the  Society  for  the  Encouragement  of  Arts^ 
&c.  two  escapements,  which  I  have  no  doubt  will  aiK* 
6wer  the  purpose  intended.  The  difficulties  which  I  pro« 
pose  to  diminish  in  clock-escapements  by  this  invention 
are  as  follow :  first,  it  is  allowed,  that  when  the  pressure 
against  the  recoiling-escapement  is  diminished,  as  it  is 
liable  to  he,  from  increase  of  friction  in  the  wheel-work, 
the  vibrations  of  the  pendulum  will  not  be  performed  in 
io  shoit  an  interval.  This  circumstance  has  the  con- 
trary effect  on  a  dead  beat;  for  when  the  pressure  against 
the  locking  is  the  greatest,  the  vibrations  will  occupy  a 
ioDger  interval  of  time ;  so  that  the  vibrations  of  the  pen*' 
dolum  are  liable  to  be  affected  from  two  causes^— from 
an  increase  of  friction  on  the  acting-part  of  the  pallets^ 
and  from  an  increase  or  variation  of  friction  in  the  traipi 

■ 

of  wheels.  These  are  the  objects  which  I  have  bcsKiwe4 
great  ^aini  and  expense  to  remove* 

Ibe| 
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I  beg  leave  therefore  to  give  a  description  of  two  moi- 
^els  *  of  my  improved  escapement  that  accompany  tbiw 
letter.  First,  a  swing  wheel  is  made  in  the  usual  wajr 
of  making  it  for  a  dead  beat,  except  that  it  is  not  ne* 
cessary  to  make  the  teeth  with  fine  points.  The  pallets , 
instead  of  being  fixed  on  the  verge  in  the  usaal  way,  are 
fixed  on  two  light  detents,  one  on  each  side  of  the  ^wing- 
whecl.  The  lockings  are  on  the  inclined  planes  of  the 
pallets,  which  are  pressed  against  the  teeth  of  the  swing* 
wheel  by  remontoiring  springs,  which  should  be  under 
the  command  of  the  weight  or  main-springs,  so  that  if 
an  increase  of  friction  should  take  place  in  the  wbeeU 
work,  the  vibrations  of  the  pendulum  will  not  be  mucrh 
affected,  so  long  as  there  remains  a  power  to  raise  the 
inclined  planes.  A  momentum  is  communicated  to  the 
pendulum  through  these  inclined  planes,  b}'  two  arms 
fixed  on  l^e  verge,  which  come  into  contact  with  them^ 
and  nnlocR'  one  on  each  vibration  of  the  pendulum. 
Thus,  suppose  a  momentum  to  have  been  given  by  the 
inclined  plane  on  the  right ;  at  the  same  time  that  this 
takes  place  the  wheel  moves  forward,  and  raises  the  in- 
clined plane  on  the  left,  and  the  pendulum,  having  per- 
formed its  oscillation  to  the  left,  receives  a  momentum 
from  the  inclined  plane,  to  compensate  for  the  loss  of 
power  which  would  take  place  during  tlie  ensuing  vibra- 
tion to  the  right,  and  so  on  alternately.  The  advantage 
in  this  model  consists,  I  conceive,  in  diminishing  the 
friction  in  the  acting  part  of  the  pallets,  in  giving  a  re- 
gular certain  momentum,  independent  of  any  varia- 
tion which  may  occur  in  wheei-work,  or  on  the  acting- 
part  of  the  pallets,  except  during  the  short  time  of  an^ 
locking. 

*  Preserved  in  the  Society *i  roposilorj  for  public  uis}iectioa« 
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The  second  description^  being  a  free  pendulum  with'* 
Mt  a  verge,  is  as  follows  :  the  swing-wheel  must  be  on 
the  outside  of  the  back  plate.  The  pallets  are  formed 
like  a  pair  of  tongs,  and  are  a  fixture  to'  the  clock. 
There  is  a  spring  fixed  in  the  upper  part  of  the  tongs, 
which  keeps  them  extended  against  the  points  of  the  ad- 
justing screws.  The  points  of  the  tongs  are  pallets,  with 
inclined  planes,  and  have  lockings,  as  the  one  above  de- 
icribed.  The  tongs  arc  made  to  spring  from  the  point 
by  which  the  pendulum  is  suspended,  and  by  altering 
the  adjusting  screws  a  proper  tension  may  be  given  to 
the  spring-part  of  the  pallets  ;  but  they  nmst  be  suffici*^ 
•ntly  under  the  influence  of  the  main  power.  I  think  the 
main  power  should  be  about  one-third  more  than  is  ne« 
ceasary  to  raise  the  inclined  plane  so  as  to  allow  for  aa 
increase  of  friction,  which  may  take  place  in  the  wheel* 
work.  There  must  be  a  cross  piece  fixed  to  the  pendu- 
lum, which  must  come  into  contact  with  two  pins  that 
are  fixed  in  the  inclined  planes  of  the  pallets,  so  as  to 
onlock  one  on  each  vibration  of  the  pendulum.  Su]>- 
pose  the  pendulum  to  be  put  in  motion,  and  to  have 
unlocked  the  inclined  plane  on  the  right ;  the  wheah 
moves  forward,  and  raises  the  inclined  plane  on  the  left, 
at  which  time  the  pendulum  receives  a  momentum  fVom 
the  spring-pallet  on  the  right,  and,  after  performing  ita 
excursions  to  the  left,  receives  a  momentum,  as  on  tb^ 
right,  and  so  on  alternately.  The  advantage  of  thitf 
esicapement  over  that  above  described  is,  that  it  avoids 
the  friction  of  the  verge  and  detent  pivots,  and  during  a 
part  of  the  vibration  the  pendulum  is  disengaged,  so  that 
U  is  a  free  pendulum. 
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V  . 

Refebxkces  to  Plate  IV. 

Tig.  L^FintMeamt. 

A.  The  string  irfaeeL 
B  C.  The  two  pallets. 

D  D.  The  detents  on  which  the  two  pallets  B  and  C 
are  fixed. 

E.  One  of  the  remontoire  springs  on  the  left  side ;  ano^ 
ther,  similar  to  this,  is  on  the  right  side  of  the  frame, 
but  is  not  shewn  in  the  plate. 

F.  The  verge. 

^  G,  The  arms  fixed  on  the  verge,  wbich  act  on  the  pins 
H I  of  the  pallets. 

K.  The  pendulum,  fixed  in  the  usual  way  on  the 
Yerge, 

Fig.  2. — Second  Method. 

«.  The  firee  pendulum  without  a  verge. 

b.  The  swing  wheel  on  the  outside  of  the  had  plate. 

c  d.  The  pallets,  formed  like  a  pair  of  tongs. 

€m  A  Spring,  which  keeps  them  extended  against  the 
points  f*f  the  adjusting  scre^vs. 

^g.     bk'  points  of  the  pallets. 

ki.  The  adjusting  screws  of  the  pallets. 

k.  The  cross  piece  fixed  to  tlie  pendulum,  which  piece^ 
as  the  pendulum  moves  backwards  and  forwards,  conie!» 
in  contact  with  the  two  pins  on  the  points  of  the  pallets 
/g,  and  relieves  the  wheel. 

The  pendulum  is  supposed  to  be  in  motion,  and  the 
dotted  lines  show  those  parts  of  the  machine  which 
hid  by  others. 
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On  the  Husbandry  proper  for  a  Gentleman. 

From  HuKTER^'s  Georgical  Essay*. 

W  ITH  regard  to  gentlemen  occupjring  lai^  tracts  of 
laody  unless  they  sacrifice  all  other  pursuit*  to  tbeir  fiirin^ 
or  be  uncommonly  fortunate  in  their  choice  of  a  stewtfdy 
they  wiH  find  an  endless  trouble  in  their  undertakings 
isd  most  fimbably  be  glad  to  quit  it  with  considerable 
Joss.    B«it  if  a  gentleman  spends  a  considarable  part 
•f  the  year  in  the  country,    and  has   a  constant  fa- 
mily establishment  with  occasion  for  aome  horses;  the 
expenses  both  of  his  house  and  stables  will  be  consider- 
ably  reduced  by  the  occupation  of  about  sixty  acrer 
of  good  land,  or  one  hundred  acres  of  an  inferior  qualaCy* 
in  the  first  case,  it  would  be  convenient  to  divide  hia 
farm  into  four  arable  fields,  of  eight  acres  each,  and  four 
pastures  of  seven  acres  each.     Let  the  arable  lattda  be 
brought  into  a  course  ;  that  there  may  be  every  year  one 
field  sown  with  turnips,  or  planted  with  cabbages  (at  the 
soil  is  dry  or  wet) ;  one  with  spring-corn,  after  the  tur* 
nips  or  cabbages ;  one  with  clover,  tares,  beana,  or  pease^ 
after  the  spring-corn  (the  beans  or  pease  to  be  kept  per* 
fectly  free  from  weeds) ;  and  one  field  sown  with  Wheat 
after  the  clover,  tares,  beans,  or  pease.     And  let  two 
pastures  be  mowed,  and  two  fed  alternately.    If  the  land 
is  poor  and  light,  it  will  be  proper  to  have  five  arable 
fields,  of  ten  acres  each,  and  five'  pastures  of  the  same 
size.    Let  one  arable  piece  be  sown  with  tomips  each 
year ;  let  the  turnips  be  succeeded  by  spring-corn,  and 
clover  and  rye-grass  sown  with  it :  one  field  must  lie  in  a 
laver  of  the  first  year ;  one  in  a  layer  of  the  second  year ; 
and  the  fifth  arable  piece  may  be  sown  with  wheat,  rye, 
pease,  oats,  or  barley,  after  having  been  a  layer  two 
Vqu  VI. — Swowp  Series.  E  years. 
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years.     And  let  two  of  the  pastures  be  mowed  in  tbeir 
tarn,  and  three  fed.     The  adrantuges  of  arranging  the 
(arm  in  this  manner  are,  th^t  the  ploughed  fields  will 
produce  a  regular  supply  of  summer  and  winter  food  for 
tbe  caittl&,  and  com  of  different  sovts  with  sfra^ ;  the 
portures  will  afford  grass  for  tb^sumou^r  and  bay  £or  the 
iinster;  and  be  kept  in  ^od  oonditioQ  by  alternately 
mpwing  aod  feeding.    And  as  the  prepai'ation  for  tlie  dift 
inreiit  jcrops  nppn  the  arable  bind  will  be.  at  different 
times  of  the-' year,  ik  may  be  tilled  with  th^  stpail^  nmn-i 
ber  of  cattle  possible.     When  the  fields  ajre  brought  into 
dae  courses  above-mentioned,  one  p^ir  of  stout  oxen  will 
be  suffioieni  for  all  tbe  business  of  the  farm  i  and  as  they 
wHl  ]iv9upott  straw,  with  turnips  or  cabbages  in  Uie  win« 
ter,  wifeb  a  little  bay  at  tlie  times  of  sowing,  svnd  graze 
iQ  th^  pastures  duviiig^  sqmo^er,  tliey  will  be  kept  at  ^ 
wry  QUKierate  expense.     Indeed,  I  think  it  niocb  better 
lo  ke^p^twii  oxen  for  that  purpose  tlian  to  do  the  busi- 
MM  ef  the  farm  witb  horses  occxision^Uy  used  in  a  C4^• 
liag^;  be«^iise>  upon  such  a  system  of  cconoiny,  a  pru-r 
dent  m^xi  loses  the  chief  convenience  of  his  eDiiipage^ 
aiMl  a  timugbtiess  one. the  best  seasop&  for  the  work  of  his 
fmtm>     "Sf^K  to  occupy  such  a  tract  of  land  with  only  two 
wori^ing  beasts^  it  will  be  necessary  that  th^  fields  aro 
i^Nitiguoqs  ;  and  tbe  ploughing,  harrowing,  &c,  must  be 
fwrforiAed  in  tbe  method  copamonly  i|sed  in  Suffolk  and 
Norfolk  :  aod  tbe  carting  of  al{  sorts  minst  be  done  witb 
two. tmaU  carts,  one  for  each  ox.     The  practi9al;>{|ity  of 
ibis  will  appeadT  froai  a  ^aleulation  of  the  time  necessary 
Imt  ibe  ploughing,  b^rrowing^  and  volling,  whicb  wii) 
shew  the  timp  left  for  the  other  work  of  tbe  farm.     Let 
ps  take  Ibe  aimual  tillage  of  the  larger  quantity  of  land, 
four  ploughii^  for  too  acrea.of  turnips,  give  forty  acres} 
firp  pfeug^inga  iw  thfi  i^^  iicifs  of  s|»rM)|[<*coro»  twehtji 
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icr»  ;  and  perhaps  it  may  he  advantageous  to  give  two 
plougbings  upon  the  ten  acres  of  corn  sown  upon  tte 
breaking  up  the  layer,  which  adds  twenty  acres  more ; 
and  consequently  there  will  be  eighty  acres  to  be  plough- 
ed yearly.     We  know,  from  experience,  that  a  pair  of 
oxen  will  plough  six  acres  in  a  week  ;  but,  allowing  for 
ioterruptions  by  bad  weather^  and  other  accidents,  let 
us  suppose  them  to  plough  only  five  acres  weekly.     Six- 
teen weeks  therefore  will  be  required  for  the  ploughing  ; 
and,  to  give  good  allowance  for  the  harrowing  and  roll- 
ings let  us  add  four  weeks  more  for  them  ;  so  that  toge- 
dierthey  will  take  up  twenty  weeks  annually ;  and  the 
reoiaining  thirty-two  weeks  will  surely  be  thought  suf- 
ficient for  the  carting,  And^all  necessary  worL    Indeed,  I 
on  with   more  confidence  assert,  that  a  pair  ci  good 
osen  win  :do  so  much,  because  with  four  oxen  I  occupied 
a  fami  several  years,  where  more  than  twice  as  mucb  la- 
boQr  was  jneqnired  ;    and  where  the  difficulty  was  in- 
creased by  great  part  of  the  arable  land  being  so  moist- 
bcttoffled,  that  tiie  oxen  could  work  upon  those  laiMb 
kJv  in  dry  seasons. 


The  following  may  serve  as  a  sketch  of  tbe  probable 
npeosea  and  returns  of  such  a  farm. 

Erpenses.  j^« 

Bene,  •.---w*.-.-^-.--**50 
TitJie  and  town  charges,    ---------20 

Labo 


ar, 


40 

feith,  wfceel-wright,*'  and  collar-maker,    -    -    .    .     lo 

1  itere^t  of  stocky     --*-•---.     .^       s 
TUifthe  expense  of  a  dairy^maid,  as  she  will  have 
I       time  to  do  other  work,*    ------•.     10 

I  Total  expenses,    -    -    -    -    j^.  145 

E  2^  Returns. 
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Returns.  d. 

Spritig^eorn,       ------------2S 

Corn  upon  the  layer,    ----------40 

Grass  or  hay,  with 'straw,  for  six  horses',    -    -    -    -    60 

Produce  of  six  cows,    ----------30 

Profit  of  hogs  and  poultry,    --------20 


• 


Total  returns,     --------175 

Deduct  expenses,    -------     \M 

Profit, ----j^.    3< 


You  see  my  estimate  of  the  profit  is  not  so  great  as  tha 
of  some  calculators  ;  but  perhaps  it  is  nearer  to  thc^  tmtl 
But  I  cannot  consider  pecuniary  benefit  as  a  princip^ 
object  in  a  plan  of  this  kind.  The  advantages  arisin 
•from  it  to  a  gentleman  will  be  more  material.  He  wi 
find  ID  it  a  pursuit  very  conducive  to  health,  giTing-  coj 
staut  and  interesting  employment  without  aii^detj  ;  vri 
something  always  to  do,  and  something'  to  expect.  TJ 
succession  of  the  various  crops^  and  preparations  i 
them,  will  furnish  him  with  perpetual  inducements 
take  the  benefit  of  air  and  exercise  upon  his  fiurm  ;  a 
be*  will  be  freed  from  the  tedious  necessity  of  riding 
walking  for  health's  sake  only.  Let  me  add,  that  be  m 
has  acquired  a  relish  for  such  amusements  at  home  1 
have  little  occasion  for  (bat  dissipation  which  is  too  ol 
the  recourse  of  those  who  are,  by  an  affluent  fbrtu 
exempt  from,  necessary  attention  to  any  professiot^ 
trade. 

It;  may  not  be  improper  to  remark,  that  this  pictn  1 

be  enlarged  or  contracted  as  required ;  and  ni^Ly  of 

.with  advantage,  be  partially  adopted,  where  it    ea.i 
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entirdy  take  place.  The  quantity  of  land  may  be  io^ 
creased  or  dimioisbedi  according  to  the  quantity  of 
liones  and  other  stock  wanted  by  the  family.  Where  the 
loil  it  unfavourable  to  tbef  growth  of  coQimon  grass,  it 
woqld  be  better  to  increase  the  tillage,  and  rely  upon 
clover,  ures,  ray-grass,  sainfoin,  or  luccrn,  both  for 
Ittfluner  grazing  and  a  supply  of  hay. 


Inqiiiri€s  respecting  the  tinning  of  Copper^  Pewter ^  mt4 

Pottety.    By  M.  Proust. 

From  the  Annales  de  CmMit. 

Introductum. 

X  HE  doubts  which  have  been  raised  for  two  years  past 
ffespecting  the  wholesomeness  of  tinned-copper,  and  those 
to  which  the  accidents  occasioned  by  glazed-pottery  have 
given  birth,  have  already  created  alarm  to  society.  Our 
government  (the  Spanish),  always  attentive  to  the  re- 
moval of  whatever  may  injure  the  pnUic  safety,  thought 
it  necessary  to  subject  these  doubts  to  chemical  esramina- 
tion,  in  order  that  as  much  light  as  possible  might  be 
thrown  upon  the  important  question,  whether  tinning, 
by  reason  of  the  lead  which  is  used  in  it,  sometimes  in 
in  excess,  may  expose  the  health  of  mankind  to  the  same 
dangers  as  glazed-pottery  of  bad  quality. 

In  order  to  meet  the  benevolent  intentions  of  govern- 
ment, it  was  indispensably  requisite  to  undertake,  upon 
the  difierent  kinds  of  tinning,  a  series  of  experiments, 
the  results  of  which  should  be  sufficiently  conclusive  to 
confirm  the  distrust  which  bad  been*  excited  with  regard 
to  them,  or  to  dissipate  the  apprehensions  which  had 
sprang  from  it,  if  they  were  founded  upon  notions  merely 
.^bimcricaL    But  these  researches,  such  as  they  might 

hav^ 
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Jnre  biMi  expected  from  a  science  'which  raekcns  ti^ 
luiosrleclgc?  of  nietals  and  of  their  alloys  among  thie 
branches  of  natacal  history  wtiich  it  has  ci4ti^ted  ^tb 
Ae  greaffcest  attentifMi,  these  kiminoos  analyses,  90  ar<- 
gently  desired  by  an  aiartned  nation,  have  not  yet  been 
undertaken* 

Nevertheless,  it  was  ]mpossi)>Ie  that  one  shoidd  baf^e 
forgotten  the  conduct  pursued  many  years  ago,  under 
circumstances  full  as  critical,  by  the  most  able  chemists, 
«nd  partiealarly  at  the  period  when  indiscreet  c)ameur» 
suddenly  spread  an  alm*m  throughout  all  Europe,  by  ex-* 
aggerating  the  dangers  to  which  we  were  exposed  by  the 
use  of  tin,*  on  account  of  the  arsenic  which  bad  been 
discovered  in  it.  But  these  usefiTl  examples  y/ete  n^g:^ 
lected,  and  ineitead-  of  examining,  as  good  sense  required, 
the  degree  of  daiiger  which  resulted  from  the  use  of  lead 
in  tinning,  it  was  imagined  that  the  difficulty  might  be 
removed,  and  tlie  apprebensionB  of  the  public  quieted, 
by  baeardi^  tbe  advice  to  'substitnte  in  its  place  AfMv> 
iher  metal,  which  has  not  been  sufficiently  exatnuoed 
.with  respect  to  tlie  effects  which  its  solutions  may  pro- 
duce upon  the -health,  and  *tvbieh  joins  Co  iImb  inconveni- 
ence that  of  dissolving  with  the  greatest  facility  in  ,tbe  ▼»-. 
ige^able  acids,  imd  of  forming  with  tin  an  alloy  extremely 
difficult  to  be  MTOught,  and  tery  ill  adapted  for  the  tin- 
ning  of  copper..  And  what  has  been  the  result?  That 
.which  might  naturally  bav^  been  expected  from.an  ad- 
rice  founded  upon  an  empirical  receipt,  extracted  from 
a  journal,  whicli  not  only  did  not  vouch  fur  it^  but  which 
did  uot  even  a;iswe(r  for  its  accuracy,  a  receipt  rooreorer 
cpndeqpned  in  all  its  parts  ^by  the  plainest  notions  ofGhe- 
^lnis^try•and  of  the  practice  ^f 'the  arts*. 

The  difiioiil^ies  which  bare« presented  thenoselves  in  the 

-new  method  of  tinning  liave  discouraged  the   axtistii^ 

These 
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These  difficulties  being  now  more  insurmouatable  than 
ever,  on  account  of  the  want  of  iDstruction  relative  to 
this  new  process,  have  e:(cited  a  multitude  of  complaints, 
which,  by  perpetuating  the  apprehensions,  hare  caused 
the  views  of  government  for  a  time  to  waver,  and  have 
plunged  again  into  tljie  chaos  of  controversy  as  well  tho 
oJd  method  of  tinning  as  the  new  one,  and  even  the  hopes 
which  bad  been  conceived  of  ameliorating  either  the  ona 
or  the  other. 

The  itJca  of  alloying  tin  with  zinc  for  the  fabrication 

of  kitchen  jutensiis,  and  for  tinning  copper  vessels,  hju 

been  proposed  )ong  since  in  Europe  by  men  of  science, 

bj artiste,  and  by  speculators;  but  in  no  country  lias  il 

beea  founded  upon  any  surer  bases  tliau  in  ^pain.     It  has 

no  where    been    ascertained  by  authentic  experiments 

(which  alone  can  convince  all  minds,  and  inspire  coofi« 

dencc),  whether  the  solutions  of  zinc,  as  far  as  regards 

their  internal  use,  are  so  exempt  from  danger  as  has  been 

pretended.     No  academy,  no  society  of  chemistry,  or  of 

medicine,  has  yet  demonstrated  in  a  proper  manner  the 

alubrity  of  tiiese  solutions.     Among  the  persons,  other* 

irb«  %'ery  well  informed,  who  have  proposed  zinc  alloyed 

with  tin  as  very  proper  fur  tinning,  and  even  for  fabri* 

CaUng  pewter,    nong  has  yet  undertaken  to  ascertiiin^ 

irn  of  all,  whether  zinc  resists  better  than  tin,  lead^ 

iFOD,  J(c«  the  solvent  action  of  the  acids  which  exist  in 

Mzr  aliments.     In  a  woi;d,  some  notions,  taken  from  tha 

ifiatorical  notices  which  chemists  have  given  as  reLitivo 

to  zinc,  are  the  only  data  which  have  seemed  to  autho* 

nze  the  recoQimcndatlon  to  employ  it  for  our  kitchen 

t*rensiis« 

It  is  true,  that  if  tin  or  its  alloy  could,  as  lias  been  pre. 
W^^i\,  supply  the  pUv'^  of  ordipfiry  tii^ning,  we  shouI4 


•  I 


S3  InquhHes  respecting  the  tinning 

have  reason  to  be  surprised  that  SwedeA,  England,  France, 
and  Germany,  where  we  have  seen  so  many  projects  and 
demands  of  privileges  for  the  exclusive  employment  of 
this  metal,  and  where  so  many  manufactures  were  aban- 
doned as  soon  as  established ;  we  should  have  reason,  I 
repeat  it,  to  be  surprised,  that  these  four  nations  have, 
as  it  were  by  agreement,  refused  to  employ  zinc  instead 
of  lead,  the  danger  of  which  is  so  well  known. 

Obliged  by  the  confidence  with  which  the  government 
was  pleased  to  honour  me,  to  examine  whether  zinc  is  or 
is  not  a  proper  ingredient  /or  tinning  or  for  patter,  I 
thought  it  necessary  to  begin  with  some  inquiries  upon 
this  subject.   Although  they  are  as  yet  incomplete,  1  have 
resolved  to  publish  them,  because  they  appear  to  me  to 
be  sufficient  to  contribute  to  the  solution  of  the  difficul- 
ties  which  have  arisen  upon  this  question,  and  to  dissi* 
pate  the  apprehensions  which  I  believe  to  be  exagge- 
rated.    If  the  object  of  the  sciences  be  to  enlighten  the 
arts  with  regard  to  the  best  and  most  useful  employment 
of  the  productions  of  nature,  they  ought  also  assiduously 
to  defend  them  when  the  speculations  of  intrigue  or  ava- 
rice endeavour  to  molest  their  peaceful  laboratories,  by 
endeavouring  to  compel  them  to  modes  of  practice  in- 
compatible with  the  nature  of  those  productions. 

In  order  that  I  may  omit  nothing  which  may  enable 
the  reader  to  obtain  a- thorough  information  on  this  sub- 
ject, I  shall  relate,  as  briefly  as  possible,  the  different 
J)roposals  which  have  been  made,  and  which  have  come 
to  my  knowledge,  for  substituting  zinc  in  the  place  of 
/  lead.     I  shall  not  employ  chemical  terms,  without  ex- 
plaining them  in  the  notes,  because  I  wish  that  a  treatise, 
which  necesWilv  concerns  the  interest  of  all  classes    of 
society,  may  be  read  and  understpod  .by  every  one. 

174X. 
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1741.  Dr.  Malouin  was  the  first  who,  in  analytical 
researches  which  he  presented  to  tlie  academy  in  1'742, 
and  the  subsequent  years,  published  that  iron  and  copper 
might  be  superficially  whitened  hy  means  of  a  layer  or  a 
bath  of  zinc,  as  they  were  whitened  by  means  of  tin. 
The  advantages  which  this  author  found  in  this  new  me- 
thod of  tinning  were,  1,  a  hardness  which  prevented  it 
from  being  destroyed  as  soon  as  the  tin  ;  2,  its  opposing 
a  greater  resistance  to  liquefaction  ;  3,  its  preventing  the 
dangerous  effects  of  lead  mixed  with  tin  in  excess.  But 
Dr.  Malouin  did  not  deny  that  difficulties  would  occur  in 
the  practice,  which  would  perhaps  be  surmounted  in 
course  of  time,  or  which  would  render  it  necessary  to 
abandon  this  process. 

1742.  Jean  Baptiste  Kemerlin  presented  to  the  Comte 
de  Maurepas  a  tin  of  bis  composition,  of  which  he  would 
establish  a  manufactory,  on  condition  that  an  exclusive 
privilege  should  be  granted  him  for  that  purpose.  HeU 
lot  and  GeoiFroy  examined  this  tin  by  order  of  the  Aca* 
demy :  they  found  that  this  alloy  was  fa;  from  coming 
up  to  what  the  author  had  professed  concerning  it ;  but 
they  did  not  however  venture  to  pronounce  explicitly 
upon  its  composition,  because  the  aiTalytical  processes 
vere  at  that  period  not  yet  in  any  very  advanced  state. 

In  the  same  year  the  Academy  again  nominated  these 
two  chemists  to"^  examine  two  white  alloys,  adapted  for 
making  pewter,  which  even  the  historian  of  the  Academy 
compared  to  a  simtlargent,  in  contradistinction  from  simu 
lor,  into  the  composition  of  which  it  had  previously 
been  ascertained  tliat  zinc  entered  as  a  constituent  part. 

H^lot  and  Geoffroy  discovered  this  time  the  compo* 
sition  of  these  alloys,  for  they  succeeded  in  imitating 
one  of  them,  by  alloying  together  equal  parts  of  zinu 
^d  tin. 

Vol.  VL*-Secomd  Ssaus.  F  But 
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But  what  is  deserving  of  all  the  attention  of  the  reader, 
is  the  account  of  the  properties  of  one  of  these  two  alioj-s, 
which  they  judged  to  huve  been  composed  with  the  pro- 
portions which  havq  just  been  indicated,  This  account 
describes  with  so  much  accuracy  the  defects  of  this  ailoy, 
(o  which  it  h^s  been  thought  necessary  to  call  the  atten- 
tion  of  our  government,  that  by  simply  transcribing  the 
words  of  the  report  of  these  academicians,  I  may  dispense 
with  disignating  more  particuUHy  those  which  I  have  lat-^ 
ferly  discovered  in  ipy  laboratory  witli  the  aid  of  Don  Pe^ 
dro  Blanco,  a  master  pewterer  \i\  the  street  dela  Mtnilera, 

**  At  the  same  degree  of  heat  which  affects  the  fusion 
'^  of  good  tin,  this  is  reduced  to  the  form  of  an  amal- 
f*  gama^  which  may  be  cut  with  a  knife  into  any  number 
f^  of  parts  without  their  joining  again.  It  does  not  bc^ 
**  come  li(^uid  until  the  bottom  of  the  iron  spoon  in  which 
^*  the  fusion  is  performed  is  ipade  red-hot ;  but  then  a 
f^  very  considerable  portion  of  it  is  scorified,  which  as^ 
^*  sumes  a  blue  colour,  and  which  is  not  reduced  or  re- 
♦*  vived  into  metal,  although  there  has  been  added  wax 
**  and  resin,  the  ordinary  means  of  restoring  the  parts 
*'  which  have  been  disjoined  oy  disguised  by  scorifica- 
f^  tion.  Thus  there  woqld  be  much  Joss  upon  this  meial 
**  whenever  it  should  be  fused  in  order  to  be  cast  in  a 

• 

f^  mould,  As  it  is  almost  impossil^le  to  give  it  the  liquidity 
**  re(|uisite  for  assaying  it  bj/  the  standi,  according  to  the 
^*  practice  of  pe^terers,  (explained  iq  the  History  of  1-741 , 
^*  p-  52,)  the  last  ipetal  of  the  assays  which  Messrs.  Ge, 
**  offroy  an4  llcjlot  have  made  with  it,  that  part  of  the 
**  metal  which  raq  info  the  groove  of  the  stone  was  ne- 
^*  ver  clean  £^nd  pure  like  it  ought  to  be  when  the  tin  is 
^'  of  a  good  alloy.  The  button ^which  fixes  itself  in  the 
H  hemispherical  excavation  of  the  stone  is  covered  at 
f  f  the  §^rface  ^vitl^  sm  in^i^ite  nu^^iber  of  needles^  which 
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• 
'*  is  alwap  an  inditotion  of  al)ad  tin,  the  old  p6wter  of 

'*  which  is  hardly  of  any  value.     The  same  tin  is  also 

"  very  difficult  to  be  cast  into  ingots,  &c,  *** 

The  mere  reading  of  this  description  will  suffice  to 
shew  how  difficult  it  would  be  for  the  pewterers  to  avail 
themselTes  of  this  alloy ^  and  how  inconsiderate  the  pro- 
posal made  to  government  has  been. 

Having  prepared  a  quantity  of  this  alloy,  we  found  it^ 
vheo  fused,  extremely  pastey^  and,  as  GeoflFroy  says^ 
converted  into  a  kind  of  amalgam,  capable  of  being  cut 
with  a  knife.  The  master  [lewterer  who  has  been  men- 
tioned above  performed  this  operation  three  times,  in 
order  to  cast  a  vessel  in  a  mould.  At  the  first  trial,  the 
alloy  did  not  run  easily  enough  to  fill  it.  The  second 
was  not  more  successful,  for  the  piece,  when  he  ima- 
gined  that  it  might  be  taken  out  of  the  mould,  fell  to  the 
ground,  and  was  reduced  into  pieces  entiriely  separate, 
&nd  having  no  adhesion  with  each  other.  Finally,  in  or-* 
der  to  have  a  piece  well  or  ill  cast,  he  was  obliged  to 
cool  his  mould  entirely  with  water,  and  in  doing  this  to 
lose  a  space  of  time  which  would  have  been  sufficient  for 
easting  two  of  ordinary  tin.  This  vessel  of  the  third 
trial,  which  I  have  preserved,  is  so  full  of  defects,  that 
it  would  be  difficult  to  remedy  them  by  endeavouring  to 
make  them  disappear  by  means  of  soldering,  according 
to  the  method  employed  by  the  potters.  On  examining 
it  we  perceive  that  the  last  portion  of  the  liquefied  me< 
tal,  during  the  short  space  of  time  that  they  run  to  unite 
to  the  first,  lose  the  heat  and  fluidity  which  they  require 
in  order  to  solder  and  incorporate  with  them,  and  that 
consequently  it  is  almost  impossible  to  cast  a  large  piece 
with  this  alloy. 

*  Hist,  de  r Academic  poor  174.^,  p.  109* 
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But  th^  most  remarkable  defect  of  tbk  alloy  is,  that 
from  a  pound,  only  the  piece  mentioned  above  could  be 
obtained,  which  M'cighs  not  more  than  nine  oaoces :  all 
the  rest  wa»  burnt  and  reduced  so  rapidly  into  scoria, 
whilst  the  piece  was  taking  out  of  the  mould,  that  it  wa^ 
impossible  to  make  any  use  of  the  residue  for  a  second 
fusion.  Ify  as  must  naturally  happen,  the  loss  resulting 
from  tbi^  alloy  falls  upon  the  purchaser,  the  pewterer  will 
thus  be  obliged  at  least  to  double  the  price  charged  for 
each  piece. 

Time  has  also  brought  to  light  another  defect  in  this 
metal,  which  alone  would  be  sufiicient  to  induce  us  to 
renounce  its  use. 

The  vessel  of  which  we  have  spoken  above  lost  en- 
tirely, in  the  space  of  a  month,  its  original  lustre ;  an 
earthy  colour,  interspersed  with  black  spots,  took  place 
of  its  brilliancy  ;  and  now,  after  a  lapse  of  six  months, 
this  vessel  is  as  it  were  powdered  or  covered  with  a  white 
efflorescence,  which,  when  examined  with  a  magnifying 
glass,  clearly  shews  that  its  surface  has  been  oxydated  by 
the  air.  This  circumstance  demonstrates,  in  the  most 
convincing  manner,  that  this  alloy  has  a  greater  tendency 
than  any  known  alloy  to  become  oxydated  of  itself ;  for 
this  oxydation  takes  place  in  the  ordinary  degrees  of  heat 
of  our  atmosphere. 

All  that  has  been  said  will  be  rendered  still  more  evi- 
dent by  comparing  the  vessel  in  question  with  ten  other 
vessels'  which  I  have  kept,  fabricated  with  different  alloys 
of  lead  and  tin,  and  \thich  have  not  yet  lost  their  CM*igi« 
nal  lustre* 

What  would  the  working-man  or  the  house- wife  think, 
who  should  see  this  fine  powder  form  upon  their  kitchen 
utensils.  Should  there  not  be  reason  to  apprehend  that 
some  one,  imbued  with  vulgar  prejudices,  the  natural 
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fruit  of  ignorance,  might  take  thi^  kind  of  flour  for  arse* 
/)ic?  Is  it  not  enough  that  we  employ  for  domestic  uses 
two  iMtals  subject  to  rust,  and  should  we  wish  to  aug- 
ment their  number  without  any  attendant  utility  tliat 
might  compensate  for  this  increase  of  expense  ? 

Such,  however,  is  the  nature  of  the  metal  which  it  has 
been  thought  fit  to  propose  to  the  public,  as  very  proper 
to  be  substituted,  for  ordinary  uses,  in  place  of  tin  ak 
lored  with  lead. 

But  if  the  least  reflection  be  bestowed  upon  the  sub- 
ject, it  will  be  perceived  that,  in  order  to  establish  this 
innovation  upon  solid  foundations,  it  would  be  necessary 
first  of  all  to  accredit  it  to  the  public,  and  by  an  in- 
itruction  grounded  upon  well-made  experiments  to  illus- 
trate all  the  points  of  practice  of  a  method  entirely  new 
to  the  two  classes  of  artisans  who  would  have  to  carry 
tbe  projected  alloy  into  execution.  It  would  be  roqni- 
site  previously  to  smooth  all  the  difficulties  in  order  to 
deprive  repugnance  or  indolence  of  all  their  pretext  for 
opposition  :  it  would  especially  be  necessary,  in  order  to 
convince  the  really  or  pretendedly  incredulous,  to  de- 
monstrate that  this  alloy  was  in  no  wise  prejudicial  to 
health,  or  contrary  to  the  interest  or  the  taste  of  that  in- 
numerable multitude  of  persons  who  might  furnish  the 
consumption. 

It  is  only  by  familiarizing  the  public  with  these  notions 
that  it  would  be  possible  to  dispose  them  to  adopt  this 
reform.  Moreover,  it  must  be  evident  that  the  proposal 
to  abandon  suddenly  a  metal  which  is  already  known,  for 
another  which  does  not  appear  to  be  so,  even  in  the  labo- 
ratories of  the  chemists,  could  not  fail  to  give  rise  to  Ve- 
nous disputes,  and  to  the  following  questions,  which  must 
be  surted  in  every  quarter  : 

Is 


Inquints  respecting  the  turning 

It  it  detnonsti^ted  that  the  old  alloy  is  prejudicial  tc» 
b^akb? 

Is  it  demonstrated  that  that  which  is  proposed  is  more 
sahibrious } 

Will  the  workmen  prepare  this  new  alloy  with  as  raach 
facility,  and  at  as  reasonable  a  rate,  as  the  old  one  ?  and 
will  they  not  be  obliged,  in  order  to  accomplish  it,  to  go 
through  as  it  were  a  new  apprenticeship  ? 

Would,  it  be  possible  to  tin  with  this  alloy  like  with  the 
old  one.  and  if  insurmountable  obstacles  should  be  met 
with  in  it,  would  it  be  requisite  for  all  the  braziers  of  the 
kingdom  to  resort  to  the  chcnrical  laboratories  in  order 
there  to  learn  the  practice  of  this  operation  ? 

Has  the  new  alloy  as  agreeable  an  appearance  as  t^e 
old  one  ? 

Is  it  not  subject  to  rust,  or  to  communicate  an  unplea* 
sant  taste  to  the  aliments  ? 

Could  the  pieces  of  this  alloy  be  renewed  or  fused  over 
again  with  as  much,  facility  and  as  little  loss  as  those  of 
the  old  one  ? 

In  case  that  the  present  utensils  should  become  pro- 
scribed in  our  domestic  operations,  must  we  throw  them 
out  of  the  window  ?  or  liave  any  measures  been  filled  upon 
for  employing  the  alloy  of  which  they  are  made  in  the 
arts,  in  order  that  the  owners  may  not  be  too  much  pre- 
judiced against  relinquishing  them  ? 

AH  the  zinc  that  exists  in  Madrid  does  not  amount  to  ' 
two  arvobes*:  whence  is  it  intended  to  procure  the  requi- 
site quantity  of  this  metal,  and  when  may  we  expect   ic 
to  arrive,  &c.  &c.  ? 

It  is  evident  that  prudent  and  reasonable  chemists  can^ 
not  expect  that  the  solution  of  all  these  questions  shall 
be  furnished  by  the  meditations  of  the  artisan. 

*  The  wrolt  is  2d  lbs.  Castik  weight.. 
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Let  us  now  see  bow  this  alloy  comports  itself  in  vinegar, 
which  is  the  acid  which  we  employ  the  most  in  our  culinary 
operations.  I  put  a  plate  of  this  alloy  into  a  vessel  filled 
urith  vinegar ;  on  the  following  day  the  alloy  had  already 
contracted  a  disagreeable  metallic  taste.  On  the  third  day 
this  taste,  without  being  sweet,  astringent,  or  bitter,  had 
become  insupportable.  If  we  might  judge  of  it  by  a 
metallic  flavour  which  resembles  .that  of  the  sulphate  of 
zinc,  considered  in  medicine  as  an  emetic,  it  could  hardly 
be  doubted  that  half  a  spoonful  of  a  metallic  solution 
which  nature  has  not  ranked  in  tho  class  of  alimentaiy 
mixtures,  must  excite  vidlent  vomiting.  A  plate,  having 
a  surftice  of  two  inehes,  was  put  into  vinegar,  and  boiled 
in  it  for  the  space  of  half  an  hour  ;  and  during  this  time 
the  plate  lost  sixteen  grains  of  its  weight ;  whence  it 
must  be  concluded,  that  a  vessel  composed  of  this  alloy, 
•which  should  present  to  the  vinegar  a  foot  of  surface, 
would  in  a  similar  operation  lose  an  ounce  of  its  weight. 

A  certain  quantit}'  of  vinegar  was  boiled  in  a  kettlo 
tinned  with  the  new  alloy,  according  to  the  method  pro- 
posed ;  and  this  vinegar  was  found  to  have  a  taste  as  dls« 
agreeable  as  that  of  tlie  preceding  experiments. 

A  plate  of  the  same  alloy  which  was  left  for  three  day» 
in  distilled  vinegar,  which  is  much  weaker  than  common 
vinegar,  saturated  it  entirely  with  its  bad  taste.  The 
solution  was  examined  with  the  greatest  attention,  and 
not  an  atom  of  tin  was  found  in  it,  because  this  meta)  ia 
iafinitciy  less  soluble  than  zing. 

According  to  all  these  results,  conRrqiied,  as  will  ^p- 
j»:;r,  by  the  commissioners  of  the  Acadeoiy  of  Sciences 
at  Paris,  it  may  be  asserted  that  a  metal  which  dissolves 
»>  easily,  and  which  is  consequently  so  much  disposed  to 
mix  with  our  aliments ;  that  a  combination  not  less  dis* 
i^re^l^  by  its  tast^  thpiq  sqspected  with  regard  to  its 
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eflPectSy  ought  not  to  cater  into  the  composition  of  our 
kitchen-utensils  or  into  the  tinning  of  copper,  especially 
vrhen  nature  has  given  us  for  thfe  same  uses  metals  exr 
empt  from  danger  accor,ding  to  general  acknowledge 
ment.  We  shall  adduce  hereafter  other  arguments  not 
less  cogent,  which  militate  against  the  .introduction  of 
zinc  into  our  kitchens. 

1778.  Doucet,  author  of  the  project  of  a  jnew  kind  of 
pewter,  sent  in  this  year  to  the  Academy  of  Paris,  an 
ingot  and  a  kettle  of  his  metal.  Macquer  and  Montigny 
were  nominated  to  examine  it.  These  chemists,  whose 
knowledge  in  the  art  of  analysis  was  far  superior  to  that 
which  had  been  possessed  in  the  times  of  Gcodro}',  soon 
discovered  that  the  new  utensils  which  had  beerf  so  pom- 
pously announced  in  the  public  journals,  as  intended  to 
expel  copper  from  our  kitchens,  were  nothing  more  than 
an  alloy  of  zinc  and  tin.  They  even  added  that  the  ket- 
tles of  Doucet  were  found  to  be  very  brittle  when  tbey  i 
were  made  to  support  the  same  degree  of  heat  as  is  or- 
dinarily applied  in  the  kitchen-stoves  to  those  of  copper. 

These  chemists  began  to  recognize  the  nature  of  Dou- 
cet^s  alloy  by  the  bright  phosphoric  flame  produced  by 
its  combustion ;  for  wherever  this  flame  is  observed ,  it 
always  indicates  the  presence  of  zinc.  On  the  other 
hand,  the  application  of  the  nitric  acid  by  dissolving  the 
zinc,  and  producing  that  white  powder  or  oxyde  which 
characterises  tin,  fully  convinced  them  of  the  nature  of 
the  alloy  *. 

*  When  we  apply  this  acid  to  ihe  metals  which  it  is  able  to  dtsso]\*e» 
they  always  at  first  decoinpose  it  in  part ;  th'ey  seize  upon  one  of  us 
princijiles  uhich  is  teruicd  oxygcne«  and  they  then  become  soluble  in 
pott  of  the  acids. 

The  soluiinn  of  the  line  in  vinegar  likewise  takes  place  only  after  the 
p;Fy^Aiion  of  this  metal,  which  i»  etfpclcd  b^  the  oxygene  of  the  water* 
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The  same  kettles,  these  acadcmioians  add,  when  put 
toheatTTttb  a  little  vinegar,  dissolved  with  a  remarkable 
eSbrresceBce,  and  at  the  same  time  they  becaoic  covered 
\rithawhite  powder;  phenomena  which  really  belong  to 
tiie  solution  of  the  alloy  of  zinc  and  tin.  The  vinegar^ 
kept  cold  in  these  kettles,  and  evaporated,  attbrdcd  at 
rlie  end  of  e'^ht  days  a  beautiful  crystallization,  very 
vhtte  and  ramified,  which  was  nothing  else  than  the 
acetirte  of  sine,  or  the  combination  of  vinegar  with  iti 
oirde. 

The  same  acadcmieians  mention  in  their  report,  tiiat 
oae  Chartier  had  also  presented  ,to  the  Academy  a  new 
kitchenrtttensil  tinned  with  zinc,  and  that  it  was  rejected 
because  it  was  attacked  by  the  acids  and  the  neutral  salts. 
Th<v  terminnted  tlieir  report  by  saying,  **  that  the  effects 
of  the  salts  of  zinc,  taken  inwardly,  were  not  sufficiently 
inown  to   enable  them  to   pronounce  them   not   inju- 
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M.  de  ia  Folte,  a  man  of  information,  and  a  great 
friciid  to  the  arts,  to  the  progress  of  which  he  9ontri- 
bated  much  at  Rouen,  his  native  city,  decided  in  favour 
et  iron  kettles  tinned  with  zinc,  in  order,  he  said,  to 
f  nard  him^lf  not  otdy  against  the  copper  and  the  lead 
«mch  corrupts  the  tinning,  but  alsoagiiinst  tire  tin  itself, 
^  acooiiot  of  the  arsenical  particles  which  Gcoffroy  had 
«.upected  in  it,  and  which  Margraaf,  some  years  before, 
!^  deaionst rated  to  exist  in  most  tins. 

However,  this  combination  of  metals  was  not  adopted 
ia  France,  or  in  any  part  of  Europe,  according  to  the 
information  which  I  have  been  able  to  collect,  notwith- 
HUirvding  tlie  confidence  which  might  naturally  have  been 
injured  by  the  use  which  M.  de  la  Folic  and  other  indi- 
viduals made  of  it  in  their  own  houses,  and  the  ofli^p 
rhich  was  made  in  the  Journal  de  Physique  to  teach  the 
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process  qf  thi^  tinqjug  grati^itous}y  to  al}  who  shoold  tp^ 
ply  to  him  for  i^  The  apprehtinsions  which  M.  de  k  Folic 
pxqited  upon  tiiis  oc^casion,  by  spe^iking  of  the  arsenia 
contained  in  the  tin,  and  whiphj  a  Uitle  time  after^ 
spread  consternatiop  through  all  Frapce,  were  y^  not 
able  to  conquer  tbe  repugnance  which  was  felt  against 
piaVing  use  of  a  method  of  linning*  tbe  salubrity  of  which 
^id  not  appear  to  be  $iifBciently  warranted  by  the  exam- 
ple of  sopie  individuals,  themselves  sedu9ed  hy  the  flat^ 
tering  idea  of  furnishing  society  with  novelties  w^high  they 
conceived  to  be  pf  utility. 

One  of  the  principal  defects  of  il)is  compQsiti(>|i  waa. 
according  to  the  Abb^  Mongez,  an  impartial  judge. 
tiiough  a  fi'iQnd  of  t!ie  author'^,  that  it  pom|f(l^|i^ted 
heat  too  quickly,  and  required  too  mi)|ch  att^ntif|i|  oi| 
^he  part  of  the  cook  to  prevent  the  aliments  frpui  (jyQ|^ 
burnt. 

To  these  defects  must  bq  added  those  which  Mapqpc^ 
has  irjdicated,  as  wq  have;  sl^ci^fi,  in  thq  tipning  with 
zinc  ;  namely,  that  of  being  too  easily  «»tt«ick«Kl  hiy  le« 
mon-juice,  verjuice,  and  yinegar^  ^^^ch  contc^'inentlj 
ivould  speedily  leave  the  ifop  expo^sed.  It  is  knowa  witli 
what  facility  wrought  iroq  blackens  vegetable  M^bvtanpca 
on  account  of  the  acid,  astringent  and  exfro^ir^  princi* 
pies  which  they  contain  in  greater  or  less  quantity. 

Another  inconvenience,  of  a  not  le^s  serious  hind  in  th^ 
tise  of  iron  lined  with  zinc  and  even  with  tin,  b  that  tb^ 
tinning  cannot  be  renewed  without  immersing  th^  pieces 
jn  a  bath  of  fused  metal,  as  is  done  in  t&e  fabcication  of 
white  iron.  Hence  we  n^ay  judge  what  a  quantity  of 
^nc  it  would  be  necessary  to  ke^p  in  fusion  in  order  to 
line  in  this  manner  a  keitle  of  only  a  foot  in  diameter,  and 
how  much  charcoal  and  time  would  be  expended  upon  a 
single  operation* 
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La  1r<ftlie  also  made  some  experiments  lipdn  Dbncet^s 
teti}.  Mt  fi)liAd  ^hat  the  aII6y  of  zinb  and  tin,  in  equal 
IttrHy  w^  llarder  thaD  tin  and  niore  malleable ;  but 
▼hen  he  wanted  to  tihjr,  at  a  'pottter's,  to  cast  some  ves- 
sels, he  lAet  wtHi  jiffictiliies  whieh  be  had  hot  f6reseen^ 
and  irRich  friere  probably  the  same  as  those  described  by 
Rdlot  and  Geojffiroyy  and  which  have  been  confirmed  by 
my  espe^iments. 

As  to  tlie  apprehension's  which  were  cbhceived  in  Franc^ 
on  accoiaDt  of  the  arsenic  contairied  in  the  tins  of  Europe, 
every  one  knows  that  they  wcfrd  soon  dissipated  by  the 
work  which  Bayeh  wrote  upon  this  subject  by  order  of 
the  police  of  Paris,  and  in  which  this  excellent  cheinist 
observes  that  a  pkite  of  ^1tin,  Which  he  had  employed  For 
ttro  years  at  all  his  ibeals,  had  lost  only  four  grams  of  its 
weight,  artd  that  th^  arsfenic  which  could  b^  Contained  in 
these  jR>Br  grains,  detached  by  scouring  the  plate  ratheir 
Aan  introduced  mto  the  stomach,  did  not  amount  pro- 
bably to  ttVt  ^^*  grain  pfr  day. 

1802.  Finally,  th^  Jbutnal  of  Arts  and  Manufactures 
has  annountced  that  the  tinning  with  tin  and  zinc  had- 
litely heed  pto^K>s^  by  M.  Buschseindorf,  of  Leipzic.  W6^ 
ihall  tranfscribe  tbft  surticTe  for  ihos^  Who  do  not  possess 
IkBJonma!. 

'*  The  operation  is  ioinmenced  with  ^e  first  tinning^ 
^inch  is  plerformed  with  fine  tin  in  the  ingot,  and  sal  am- 
moniac fonitiat^  (Sf  am'niiotttac)  instead  of  resiov  This 
fim  layer  seires  only  tb  tbver  the  cbpj)e1r  uniforhily, 
and  to  provide  a  mediutti  ktc  combining  tbe  tinViiUg  with 
titis  m^ak  As  a  setend  harder,  tapire  tinited  and  more 
innform  layer  is  td  be  giyen,  it  is  necessary  to  commence 
with  tbaU  For  this  second  tinning  we  take  two  parts  of 
fine  ghdn  titt  and  tbreli  paVts  of  zirtc  ;  T^e  apply  it  upon 
ti»  suited  of  the  took  tituking  with  tbe  aid  of  sal  ammo^ 
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niac,  but  in  snch  a  manner  that  the  inferior  JaA*er  rcmiun9 
entirely  covered.  The  addition  of  thrs  semi^iDetal  ren^ 
dcrs  the  tinning  harder  and  more  solid.  It  is,dieir  passed 
again  and  flattened  under  the  bamnuer,  after  ha¥mg  pre-' 
riomly  been  cleaned  witli  chalk  and  water:  cbis  precau- 
tion is  indispensable^  in  order  to  render  the. surface  imitecl 
and  compact.  The  inventor  of  ibis  oppration.  bsur.ia.  tbi» 
manner  tinned  sereral  vessels  within  and  without,  n»  or-^ 
der  to  prevent  the  oxydation  of  the. copper  in  aU  it» 
parts ;  but  to  effect  it^  lie  strongly  heated  tbe  pieces  after 
having  scraped  them^  and  plnngcd  them  first  inlo.^batli 
of  tin,  and  afterwaiols  into  an  amalgam  of  zinc  and  tin, 
in  tbe  proportions  which  we  have  just  indicated. 

*'  There  is  anotlicr  maanjsr  of  tinning  whieit  is  very 
durahT^ybut  more  expensive,  on  account  of  the  great  nu^i^ 
l>er  of  metals  which  enter  into  its  composition,  though  its 
durability  might  condensate  (or  thcgrcater  expense^  Tbe 
foHorwing  is  the  composition  :  one  poutnl  of,  fine  tin,  an 
ounce  and  a  half  of  filings  of  malleable  iron,  a  dracboi  of 
cast  platina,  tw^eatyrfocnr  grai^is  of  mei'ci^r}',.  and  three 
gprains  of  gold." 

The  author  says  afterwards,  that  the  whole  must  her, 
fused  with  borax  and  pulverized  gh^,  formed  into  in- 
gots, that  these  mni:t  be  reduced  to  powtler,  fused  again ^ 
and  drawn  into  tlnn  pjates.  All  this  i.s  so  labovipus  a  pre- 
paration that  we  shall  .content  ourselves  with  observing 
that  such  a  specification  is  not  very  likely  to  gain  ci'cdic 
for  the  happy  results  which  tlieuttthor  pretends  to  h»rcr 
obtained  from  the  first. 

Let  us  rcturA  to  Itis  first  tinning^  sin?e  it  is  the  base- 
cl  that  which,  it  has  been  attQOiprcd  latteiiy  ta  iiK> 
troduce. 

//  is  viore  durable ^  the  author  says.  In  priTer  to  prove' 
this,  it  would  hare  beea  Bcccssary.  to .  C9nip«;r0  pieces^ 
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tinned  with  fin^  tin  with  ibeae  executed  acccnluig  to  bi^r 
loetiMxL 

Ji  stren^ihqfis  the  .copper  'oesseb^    The  strofeef  offbie- ' 
InoKBcr  which  must  be  ap{^li«d  to  the  pieces  after  the  titr- 
ntng,  m^y  streogtheiy  tlleorr  hy  destroying  the  flei&ibilitjF 
nrlii^^tbey  Imre  reeeived  frdm  the  fire;  bat  lliisoperai^ 
tipn  is^  attended  with  great  ineonrenienees. 

Tiie  fiiftt  i^s  the  necessity  of  separating  tbe^faamI)bs'  €ff^ 
tlie  kettles  m  ordey  to  be  able  to  fsis  tiiem  agfii»  0tder 
thebaaimer)  witheut  whtcb  this  operation  i:epeatfed>twaM 
or  three  tinie»  wovid  be  suflicient  to  eeaveit  tii#  'cireiilar^ 
farm  of  their  orifices  iatd  an  oral. 

The  second  By  that  the  pieees  ase  retideivfi  thinner'' 
every  time  they  are  bamoered,  whewfajreonbequently^^' 
their  solidity  and  durability  are  diminished. 

The  third  consists  in  augmenting  ceosid^rablytbi^ribe 
of  the  tinning ;  so  that  a  kettlev  th^  tUMMig-of  wbiefa  eiw  ^ 
diwurily  costs  six  realsy  coeldnet,  anebrding  to  my^^ 
periiD^itft9,  be  hammered  for  less*  than' six  reals 'merew 
When  the  aothfNT  proposes  so  expensi^  a  mode  eftin- 
ningi  be  ought  at  least  to  have  demonstrated  that  the  ex>» ' 
cess  of  the  priee  would  be  compensated  by  its  dnnftton^  • 
and  not'  to  hanre  taken  it  far  granted  tbait  it  wonld  be  be* 
Kered  opon  his  assertion. 

The  fourth  inconTenience  fe,  that  not  all  kFtcbcw-tite»- 
fils  are  capable  €^  supposing  a  second  operation  of  the" 
hammer^  similar  to  that  whicfb  they  imdergo  vnder  the  * 
hand  of  the  workman  ^ho  forms  them.      There  are ' 
moulds  destined  for  making  ices  and  pastry  which  have  * 
not  cost  less  than  foRir,  eight,  ten,  twelve,  and  even  eighteen 
great  piastres*     Let,  for  example,  one  of  these  utensils 
be  timed,   and  yoo  will  see  what  a  price  the  brazier' 
wiU  charge  for  smoothing  it  afresh,  and  hammering  it  in 
all  it»  dimensions.    Let  the  poor  artisan  have  his  choco- 
late* 
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Ittte-pot  tinneil,  whidi  sotMtimes  li  as  thin  as  paper :  tfaii 
first  stroke  made  with  the  hammer,  in  order  to  flatieir 
down  the  asperitiesi  will  break  it  all  i^o  pieces.  Thene 
are,  however,  among  the  kitchen  uteilsils  ihaiijr  other 
axttcles  which  requite  tinning  as  indtspeiisablv  as  those, 
but  the  tinning  of  which  it  will  be  impossible  to  execute 
in  all  their  parts  without  exposing  the  owner  ko  superflu-^  ^ 
0|U  expenses,  and  having  them  speedily  destroyed. 

But,  it  will  be  said,  one  might  tin  the  vessels  without 
passing  the  whole  of  the  tinning  again  under  the  hammer. 
I  ceply,  that  this  is  not  possible.  Give  a  cook  one  of 
those  pots  which  has  not  passed  under  the  hammer ;  it 
will  be  impossible  for  him  to  stir  the  spoon  about  to  his 
tun^jf  and  disgusted  with  such  an  utensil  he  will  soon  . 
throw  it  aside. 

//  preserves  the  emUnary  vessels  frtnn  the  actum  of  the 
adds  more  ^ectuaUjf  tkmi  the  ordinary  tinning.  It  ap<* 
pears  that  the  author  is  not  very  well  informed  with  re^ 
spect  to  the  difference  in  the  solubility  of  the  metals. 

.  Tlie  application  qf  the  first  tinning  must  be  begun  wiih 
Jo/  ammoniac  in  place  rf  resin,  Sal  ammoniac  is  a  foreign 
article^  which  is  sold  at  present  at  twenty-four  reals  the 
ppuady  whilst  resin,  which  is  a  production  of  the  coun- 
try, sells  at  only  four  quartos  *.  Why  therefore  prefer 
this  salt  to  resin  ?  It  is  proved  that  resin  possesses  all  the 
advantages  that  can  be  desired  for  facilitating  the  adhe-> 
lion  of  the  tin  to  the  copper.  It  is  equally  proved,  that 
in  the  tinning  of  a  large  article  tlie  vapour  of  the  sal  am-> 
moniac  greatly  incommodes  the  operator,  whilst  resin  is 
/  exempt  from  this  inconvenience. 

Let  a  dishonest  workman  be  authorised  to  employ  sat 
ftQuaoniac  in  place  of  resin,  it  will  hap[^n  that  when  he 

♦  Nearly  half  a  real^^or  two-pence  halfpenny. 
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AadI  bardly  have  expended  two  quartos  of  talt  opotl  % 
-tinning'  which  has  cost  him  four  of  resin,  he  will  rai#e  the 
jirice  of  his  work,  without  any  perison's  being  able  td 
complain  of  it ;  for  he  will  4i^nce  those  who  object  to 
the  chai^,  by  simply  telling  them  that  the  sal  ammoniae 
^osts  him  txrentv-four  reals. 

Let  us  then  not  attempt  to  introduce  into  the  practice 
of  the  arts  ingredients  both  expensive  and  useless,  and 
kt  us  believe  tliat  the  body  of  braziers,  in  refusing  te 
imploy  sal  ammoniac,  have  given  very  laudable  proofr^ 
pf  probity  and  disinterestedness. 

For  the  9econ4  tinning  are  to  be  taken  two  parts  of  tin 
gndthnee  parts  vf  zinc:  Pure  tin,  and  common  tin,  or 
Ibat  which  is  alloyed  with  lead^  are  met  with  in  cpm«u 
meree,  fabt  no  pure  zinc.  The  following  is  the  ordinary 
State  of  this  metal  in  Europe. 

2iiic  is-  rarely  extracted  in  a  direct  way  from  its  ores. 
It  escapes  and  is  spontanepusly  volatilizod  during  the  fu-* 
sion  of  the  ores  of  lead,  which  besides  contain  copper^ 
arseniCy  iron,  &c.  By  means  of  the  refrigeration  which 
is  ]p-ovided  in  this  operation,  in  the  anterior  part  of  the 
Aumace,  the  condensation  of  a  portion  of  zinc  in  eflected^ 
and  it  is  thb  portion  which  in  the  form  of  bi*icks  is  sold 
in  commerce,  and  employed  in  the  arts ;  this  metal,  as 
it  is  volatilized,  carrying  away  a  small  portion  of  the  me«« 
iala  which  accompany  it,  as  I  have  aireajdy  ohser\ed. 
The  zinc  which  comes  to  us  from  Rammelsberg,  from 
^xony,  &c.  which  is  the  only  kind  that  is  seen  at  pre-* 
sent  in  Spain,  for  want  of  that  of  Alcaraz,  is  in  this  state. 
The  Annale9  de  Chimie  are  full  of  memoirs  which  prove 
its  habitual  impurity.  It  is  true  that  arsenic,  copper,  and 
|cad  exist  in  this  zinc  only  in  a  small  quantity ;  but  sct« 
ting  aside  at  present  the  arguments  which  an  effeminate 
^elicacy  might  found  upon  this  small  portion  of  lead, 

arseai^^ 
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^PMaie,  aiui  copper^  I  would  know  from  the  autlior  ^ 
lilt  n^w  ttening  attd  bk  party,  what  tbcy  6iid  so  com«» 
|Bi|eiulable  in  isiiai^  tp  ioduce  them  to  offer  it  to  Us  as  the 
p^adioin  of  saiubrity,  iK0d  to  propose  it  as  a  preserra> 
live  against  the  dangerous  effects  of  lead  and  copper. 

JLouis  Pairin,  a  mineralogi^  of  gteat  reputatiou,  saya^ 
i*  the  Gertf^au  pjijrsiclasfis*  prescribe  zinc  as  a  vermifiige ; 
H  is  4  f=ery  purgative  ^nietic.^  Was  Patriii^  who  knows 
Ceraaiiy  as  well  as  his  own  house,  perfectly  assured  of 
what  he  afllrais  i  This  I  cannot  take  upon  one  to  decid«v 
Let  us  retuni  to  the  propositions  of  M.  Buschaendorf. 

If  zuic  be  a.  metal  so  proper  for  tinning,  and  if  it  nuist 
fyreierTA  us  from,  the  dangers  of  copper,  why  has  the 
piopoclioii  indUffated  by  the  Author  been  duoinished 
iMiong  us  ?  why  employ  it  at  first  in  equal  parts,  when 
Buschaendorf  pnescribes  tWiO  of  tin  and  tfanse  of  zinc  i 
yghy  afterwards  take  ifaee  parts  of  tin  to  one  of  2iDc  ? 
Poes  this  uncertainty,  proceed  perhaps  |froin  the  cixcuin* 
atanoe  that  the  method  prescribed  by  the  author  was 
dwmed  impracticahJe  i  Oo  this  subject  no  doubt  can  be 
entertained. 

We  shall  soon  see  whether  these  ameliorations  facilitate 
the  tinning  with  ziuc.  In  the  mean  time  we  may  take  it 
for  granted^  that  the  new  proposed  method  of  tinning  is, 
with  a  vtry  slight  difference,  of  the  class  of  so  many 
others  which  we  find  in  books,  and  which  are  brought 
iorwaird  from  time  to  time,  and  produced  as  arcana. 
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Means  cf  giving  to  red  Copper  the  Colour ^  the  Gtain^  and ' 
the  Hardness  of  SteeL    By  M.  Sage, 

From  the  Journal  de  Physique* 

iVxARGRAFF  and  Pelletier  have  communicated  to 'the 
public  -their  researches  respecting  the  union  of  phos- 
phorus with  diflferent  metallic  substances,  a  process  which  • 
the  French  chemist  brought  to  greater  perfection.  By  re- 
peating and  varying  his  experiments,  I  discovered  that 
the  most  certain  and  most  expeditious  means  of  phos- 
phorating copper,  was  to  take  this  metal  in  the  metallic  . 
form,  to  fuse  it  with  two  parts  of  animal  glass  and  a 
twelfth  of  charcoal-powder ;  but  it  is  of  essential  conse- 
quence that  the  copper  present  much  surface,  an  advan- 
tage which  is  to  be  obtained  by  taking  cuttings  of  this 
metal  and  placing  tliem,  layer  by  layer,  with  the  animal 
glass  mixed  with  charcoal-powder.  I  expose  the  cruci- 
ble to  a  fire  of  sufficient  activity  to  fiise  the  glass  upon 
which  phosphorus  is  formed,  the  greater  part  of  which 
burns,  whilst  another  part  combines  with  the  copper,  in 
which  it  remains  so  incarcerated  that  it  is  not  disengaged 
from  it,  although  in  fusion  for  twenty  minutes  under  the 
animal  glass  which  has  not  been  decomposed; 

When  the  crucible  after  cooling  has  been  broken  to 
pieces,  we  find  under  the  glass,  which  has  passed  into 
the  state  of  red  enamel,  the  phosphorated  copper,  in  the 
form  of  a  grey  and  shining  button.  On  weighing  it  the 
copper  is  found  to  have  been  augmented  one-twelfth  by 
this  operation. 

If  the  fused  phosphorated  copper  falls  upon  a  plate  of 
polished  iron,  it  extends  itself  in  the  form  of  strata,  va« 
rJously  configurated,  which  have  a  chatoyant  appearance^ 
like  a  dove's  throat. 
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So         Means  of  hardening  red  Copper  like  Steel, 

The  phosphorated  copper  is  much  more  fusible  than 
red  copper ;  it  may  often  be  fused  under  clMircoal-powder 
without  losing  any  of  its  properties. 

The  same  phoiphorated  copper,  when  exposed  for  a 
lofig  time  under  the  muffle,  separates  from  the  phos- 
phorus only  with  great  difficulty. 

The  copper  thus  combined  with  phosphorus  acquires 
the  hardness  of  steel,  and  also  the  same  grain  and  co- 
lour ;  like  it,  it  is  susceptible  of  the  most  beautiful  po- 
lish;  it  is  easily  turned,  and  it  is  not  altered  by  expo- 
sure to  the  air.  I  have  kept  for  fifteen  years  in  my  labo- 
ratory buttons  of  phosphoiated  copper,  which  have  not 
undergone  any  alteration.  The  copper  does  not  exhale 
any  odour  when  it  is  rubbed  ;  if  it  were  ductile  it  would 
be  of  the  greatest  utility,  for  fatty  substances  do  not  ap- 
pear to  have  any  action  upon  it. 

In  the  phosphoration  of  the  copper  only  a  part  of  the 
animal  glass  was  decomposed,  because  there  was  not 
employed  a  sufficient  quantity  of  charcoal  to  phosphorate 
the  whole  of  the  acid  ;  but  it  is  necessary  that  this  should 
be  so,  in  order  that  the  vitreous  scoria  may  be  sufficiently 
fluid  for  the  phosphorated  copper  to  disengage  and  col- 
lect itself  with  facility. 

*  The  deep-red  enamel  which  is  formed  in  this  experi- 
ment may  be  employed  with  advantage  for  porccllain  and 
enamelling,  as  this  red  is  not  altered  by  fire. 

Copper  caninjt  comi)ine  with  phosphorus  except  in  the 
dry  way.  If  we  put  a  cylinder  of  pliosphorus  into  a  so- 
lution of  nitrate  of  copper,  diluted  with  from  four  to  five 
thousand  parts  of  water,  we  find  at  the  end*  of  eight  days 
the  copper  in  a  metallic,  crystallized,  and  ductile  state, 
forming  a  case  round  the  cylinder  of  phosphorus.  . 
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Memeir  on  Milk  and  on  the  Lactic  Acid, 
By  M,  Bouillo^-Lagranc£. 

From  the  Ankales  de  Chimib. 

§  1 .  State  of  our  Knowledge  respecting  the  Lactic  Acid* 

1  HE  chemists  who  have  contributed  the  most  to  make 
us  acquainted  with  the  nature  of  milk,  and  its  chemical 
composition,  are  Schecle,  Deyeux,  and  Parmentier. 

The  experiments  undertaken  before  these  able  men, 
belong  to  Hoffman,  Boerhaave,  Romberg,  Geoffroy, 
Roaelic  the  vounger,  and  Baum6.  But  the  analysis  of 
the  animal  substances  was  at  their  time  still  in  so  imper* 
feet  a  state,  that  there  was  but  little  to  be  collected  from 
tbeir  experiments. 

The  labours  of  Schcele  were  directed  by  very  different 
views ;  bis  ingenious  experiments  led  him  to  determine 
the  characters  and  properties  of  an  acid  which  is  af- 
forded by  the  serum  of  milk.  Notwithstanding  the  la- 
l)ouisef  this  celebrated  chemist,  something  still  remained 
to  be  desired  respecting  this  substance, 

"  Besides  the  great  number  of  ijs  saline  compounds,*' 
wys  M.  Fourcroy,  **  which  are  still  wanting  to  the  sci« 
''  eoce,  Scheele  has  not  indicated  the  action  of  fire  upon 
^^  this  acid,  its  spontaneous  alteration  by  the  air,  the 
''  manner  in  which  it  comports  itself  with  the  nitric  acid, 
"  &c. :  it  is  not  known  whether  it  is  totally  decomposed 
'*  by  the  latter,  or  converted  into  another  acid,  especi- 
"  ally  the  oxalic.  We  are  wholly  ignorant  of  its  inti- 
^'  mate  nature  and  composition  ;  though  it  presents  pro« 
"  perties  which  nearly  resemble  those  of  the  acetous 
'*  acid,  and  which  even  lead  to  suppose  that  it  is  very 
'*  nearly  allied  tQ  it  j  it  is  not  yet  possible  for  me  to  rank 
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^^  it  among  the  vegetable  acids.  .  Oti  the  other  hand,  I 
i^  am  as  little  able  to  decide  relative  to  its  auimal  nature, 
^*  since  no  experiment  has  yet  demonstrated  the  presence 
*^  of  azote  in  it,  and  since  we  are  ignorant  whether  it 
''  can  afford  ammoniac  in  its  decomposition ,  whether  it 
"  is  putrescible,  whether  it  can  be  converted  intq  Prus^ic 
^'  acid,  &c.'' 

This  passage,  while  it  exhibits  the  state  of  our  know-* 
ledge  respecting  the  lactic  acid,  traces,  as  it  were,  the 
course  which  we  have  to  follow  in  order  to  determine  the 
rank  which  this  acid  ought  (o  hold  in  the  number  of  welU 
ascertained  chemical  facts, 

§.  2.    On  Milk  and  the  caseous  Matter, 

Before  I  give  an  account  of  the  experiments  which  I 
have  made  upon  this  acid,  I  conceive  it  useful  to  pre* 
mise  some  reflections  upon  milk  and  its  constituent  parts. 

M.  Guy  ton,  in  the  Encyclopcdie  M^thodiquc;  presents 
two  questions  upon  the  existence  of  the  acid  in  milk, 
This  chemist  expresses  himself  as  follows. 

Does  the  whey  exist  in  milk,  such  as  it  is  found  after 
the  separation  of  the  other  constituent  parts  ?  Does  it  not 
exhibit  acid  properties  only  by  reason  of  the  salts  whicb  it 
holds  in  solution,  as  all  the  analyses  suppose  ? 

If  the  whey,  adds  the  same  chemist,  existed  in  milk 
such  as  it  is  found  after  the  separation  of  the  butyraceous 
and  caseous  parts,  nothing  more  would  be  required  for 
re-producing  milk  than  to  niix  these  three  principle^ 
pgain  in  the  same  proportions.  Whence  he  concludes 
that  the  whey  is  the  product  of  a  real  fermentation. 

The  examination  of  this  first  question,  founded  upoa 
his  experiments,  must  prove,  I  think,  that  it  is  not  sufE-r 
pient,  in  order  to  ascertain  whether  whey  exists  in  milk, 
\o  re-produce  milk  by  mixing  the  three  principles  toge- 
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tber  in  the  same  proportions;  1,  because  these  priocU 
pies  are  no  longer  the  same ;  2,  because,  according  Co 
the  process  which  has  been  followed^  the  whey  is  more 
or  less  acid. 

First  Experiment. 

Milk  recently  drawn  reddens  the  paper  and  tincture  of 
turnsole. 

Second  Experiment. 

If  we  distil  milk  in  close  vessels,  and  divide  the  pro« 
ducts,  the  first  is  not  acid  ;  the  second  reddens  turnsole, 
and  slightly  precipitates  the  nitrate  of  silver ;  the  third 
has  no  longer  any  action  upon  the  tincture.  At  this  pe- 
riod the  milk  is  not  yet  decomposed,  it  still  reddens  turn« 
sole.  It  appears  that  the  acid  which  remains  is  no  more 
Tolatile,  and  that  it  is  retained  either  by  the  animal  maU 
^r  or  by  some  other  substance. 

« 

l^hird  Experiment. 

If  ire  coagulate  milk  with  a  mineral  or  vegetable  acid, 
the  wbey  is  separated  without  retaining  a  particle  of  the 
acid  employed. 

I  observe,  howe\^er,  that  we  might  be  under  an  error, 
if  we  examined  only  the  serum  obtained  either  by  the 
sulphuric  acid  or  by  alum,  for  the  precipitate  which  ba^ 
rytcs  gives  is  not  entirely  re-dissolved  by  the  nitric  acid. 
1  have  convinced  myself  that  it  was  owing  only  to  the 
decomposition  of  a  small  quantity  of  sulphate  of  potash 
which  the  serum  contains:  of  this  we  havie  an  evident 
proof,  when  we  employ  whey  which  has  been  separated 
by  any  other  substance  that  is  not  acid. 

Fourth  Experiment. 

If  we  cxposp  milk  to  the  air  at  a  temperature  of  12  to 
20  degrees^  the  reparation  taj^es  place  in  twenty-fbur 
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lioim.  The  coagulum  has  a  more  marked  acid  taste  than 
that  of  the  third  experiment.  Hot  water  deprives  it  of 
its  BOHr  taste,  and  reddens  turnsole. 

We  thus  find  again  here  nearly  the  same  properties  in 
the  caseous  matter  spontaneously  formed,  and  in  that 
'which  is  separated  by  the  acids. 

Fifth  Expenmenf, 

The  same  eKperiment,  made  with  the  pneumat6*ohe- 
mical  apparatus,  occasioned  no  absorption  of  air,  or  disen- 
gagement of  any  chxstic  fluid  ;  only,  the  separation  of  the 
caseous  matter  was  not  effected  till  at  the  end  of  several 
days ;  one  part  of  it  swam  upon  the  liquor,  the  other  oc- 
cupied the  bottom  of  the  vessel. 

Sixth  Experiment. 

A  bottle  was  filled  with  fresh  milk,  and  accurately 
corked  ;  at  the  end  of  some  days  the  caseous  matter  was 
separated.  As  soon  as  the  separation  appeared  complete, 
it  was  attempted  to  draw  the  cork,  but  it  quitted  the  bot* 
tic  with  violence,  and  a  whizzing  sound  which  indicated 
the  presence  of  an  elastic  fluid.  When  the  bottle  was 
shaken,  a  greater  quantity  of  gas  was  disengaged,  which, 
when  collected  and  examined,  presented  the  same  cha- 
racters  as  carbonic  acid. 

The  liquor,  as  well  as  the  coagulum,  had  an  acid 
taste,  very  pungent,  which  Mas  weakened  in  proportion 
as  the  carbonic  acid  was  disengaged  from  it  by  agitation. 
.  The  liquid,  after  having  been  heated,  did  not  appear 
Ibo  he  more  acid  thau  the  scrum,  which  had  been  ob-* 
tained  from  milk  exposed  during  the  same  time  to  the  air. 

The  same  experiment  was  made  with  milk  which  had 
i>oiled  about  half  an  hour;  the  phenomena  were  the 
Mine* 
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Seventh  Experiment. 

The  caseous  matter  procured  from  the  third ,  fourth, 
and  fifth  experiments^  difiers  essentially  iii  taste  aiid  con- 
sistence. 

That  of  No.  3  is  dry  and  firm  ;  that  of  4  is  more  di- 
vided and  less  dry  ;  a  portion  of  it  dissolves  in  water. 

Finalhv  that  obtained  from  Nos.  5  and  6  is  not  gru- 
mous  V  it  is  more  light,  and  does  not  unite  in  a  mass  till 
at  the  end  of  several  hours. 

The  caseous  matter  therefore  acquires  peculiar  proper^ 
lies  according  to  the  substances  and  the  processes  em- 
ployed for  separating  the  serum. 

These  first  experiments  lead  us  to  the  following  re^ 
Sections. 

] .  That  milk  does  not  require  to  be  decomposed  in  or^ 
der  to  manifest  the  presence  of  an  acid  -^ 

2»  That  this  acid  is  mixed  with  salts,  the  saccharine 
matter,  and  an  animal  matter  ; 

3.  That  the  acid  rn  the  milk  is  free,  but  that  this  free 
state  is  not  very  perceptible  except  by  the  re-agents ; 

4*  That  the  contact  of  the  air  is  unnecessary  for  isdat- 
ing  the  constituent  parts  of  milk  ; 

5.  That  the  coagulating  substances  only  facilitate  the 
separation  of  the  curd,  either  by  forming  a  new  com- 
pound, or  by  bringing  the  molecules  into  more  imme- 
diate contact ;  tijcu  the  caseous  matter  acquires  new  pro- 
perties ;  or,  finally,  when  the  milk  has  been  exposed  ta 
the  air.  Gradually  a  part  of  the  sugar  of  milk  is  decom- 
posed ;  carbonic  acid  is  formed,  a  part  of  which  is  dis* 
engaged,  and  the  other  facilitates  the  separation  of  the 
coagulum  ;  caloric  also  favours  the  attraction  of  the  co« 
aLguIating  substances  for  the  curd.  They  all  act  difler- 
ently,  for  alcohol,  which  has  abo  this  property,  produces- 
other 
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other  results ;  the  curd  maj,  to  a  certain  degree^  be  re* 
dissolved  in  water.  We  cannot  therefore,  as  chemists 
bare  asserted ,  attribute  these  effects  to  the  solution  of 
these  matters  in  the  water,  and  to  their  having  a  greater 
attraction  for  this  liquid  than  the  caseous  substance  has. 

Of  this  the  muriate  of  soda,  and  especially  the  mu- 
riate of  lime,  aflbrds  us  the  proof.  These  salts  eifect  the 
sepAration  of  the  curd  only  in  part,  and  yet  the  muriate 
of  lime  has  a  very  great  affinity  for  water  ;  the  decompo- 
sition ought  then  to  be  effected  in  a  more  marked  man- 
ner than  with  the  acids. 

Whev  is  therefore  not  the  product  of  a  fermentation. 

If  alcohol  is  obtained  from  milk,  this  does  not  prove  that 

,  in  order  to  obtain  the  lactic  acid  it  is  necessary  that  this 

formation  should  take  place,  for  we  may  obtain  the  lactic 

acid  from  a  serum  recenth'  prepared. 

As  to  the  foimation  of  the  carbonic  acid,  indicated 
experiment  six,  it  is  owing  to  the  decomposition  of  a 
small  quantity  of  animal  matter,  and  to  a  part  of  the  su- 
gar of  milk  dissolved  in  the  serum  ;  the  more  that  is  de- 
composed of  these  substances,  the  more  of  carbonic  acid 
is  formed ;  also  the  degree  of  acidity  is  more  mark- 
ed by  reason  of  the  presence  of  the  carbonjc  acid  ;  but  if 
we  come  to  expel  the  acid,  the  serum  is  sweeter,  and  has 
less  acidity  than  that  which  has  been  exposed  for  some 
time  to  the  air. 

If  we  expose  the  serum  to  the  air  for  the  space  of  ten 
or  twelve  days,  in  proportion  as  the  saccharine  matter  is 
decomposed,  the  whey  becomes  more  acid  ;  these  de- 
grees of  acidity  are  owing  to  a  small  quantity  of  acetic 
acid  formed  with  the  aid  of  the  carbonic  acid  and  alcx>hol, 
that  has  remained  in  the  liquor,  which  naturally  must 
au^me;»t  the  acidity  of  the  acid  already  formed  in  the 
milk. 
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As  to  the  second  question  ;  does  not  whey  manifest  acid 
{properties  only  by  reason  of  ih«  salts  which  it  holds  in 
solutidii  ? 

I  have  proved  that  the  acid  might  be  isolated  from  tho 
■aline  matters  without  exposing  tt>e  milk  to  the  air  for  a 
greater  or  less  space  of  time^  as  Scbeele  has  indicated  ; 
the  experiments  which  I  shall  report  in  this  memoir  will 
fumi^  additional  proofs.  Tims  its  acid  properties  do 
not  depend  solely  upon  the  suits  which  it  holds  in  solu* 
tion,  and  the  lactic  acid  is  not  produced  by  a  fermcnta^ 
tion  Analogous  to  the  acetous. 

Though  the  action  of  csdorie  upon  milk  is  generally 
kndwn^  I  shall  however  make  an  observation  upon  the 
acid  which  is  obtained  in  distillation  by  naked  fire, 
and  which  has  for  sooie  years  past  been  termed  zoonio 
acid. 

If  we  purify  thisr  acid,  and  combine  it  with  potash,  thd 
resah  is  a  salt  wl/ich  presents  ail  the  characters  of  tfaa 
acetate  of  potash. 

I  shall  alsdiremark,  that  in  the  caseous  matter  in  which 
some  chemists  have  not  been  able  to  fiml  the  phosphate 
of  lime  which  Seheele  bad  announced,  it  really  exist;^. 
In  order  to  obtain  it,  it  is  sufficient  to  heat  this  substanciri 
strongly  in  a  crucible,  after  having  washed  it  well,  and 
to  calcine  to  whiteness. 

There  remains  a  hard  white  matter,  sonfie  pieces  of 
whichy  veined  with  blue,  may  be  compared  to  the  Tor* 
<)uoise. 

The  nitric  acid  dissolves  them  without  effervifsc^hce ; 
lime-^^Niter  and  ammoniac  occasion  in  them  a  fiakey  pre- 
eipitate  of  phosphate  of  lime. 

The  oxalate  of  ammoniac  also  demonstrates  the  e!C- 
hteBce  of  the  lime  in  it. 
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J)  On  Milk  and  on  the  Lactic  Acid, 

§  3.    On  the  Scmm  of  Milk. 

Wishing  to  know  whether  there  existed  any  difFerenctt 
in  tUe  wheys  ohtained  by  different  substances,  I  employed 
joninenii  acids,  some  vegetable  acids,  salts,  such  as  alanii 
the  acidulous  tartrite  of  potash,  &c.  The  coagulating 
matter  was  employed  with  the  proper  precaution,  having 
'remarked  that  wiien  an  excess  of  acid  was  used,  it  was 
found  again  in  the  scrum,  whereas  when  only  the  neces- 
4Miry  quantity  is  added,  the  cheese  alone  seizes  it. 

After  the  caseous  matter  had  been  separated,  the  se- 
rums were  clarified  ;  the  wlievs  iiad  all  tn^  same  taste 
and  the  same  colour,  and  indicated  the  same  degree  o( 
acidity. 

If  fresh  whey  turns  the  syrup  of  violets  green,  this  pro- 
perty must  be  attributed  ynly  to  the  union  of  the  yellow 
und  the  blue,  nut  to  the  saline  matters,  as  chemists  hare 
asserted ;  whey  which  has  lost  its  colbur,  by  exposure  to 
the  air,  reddens  the  syrup  of  violets. 

The  means  employed  for  ascertaining  the  presence  of 
the  .ncids  wl)ich  had  served  for  coagulating  the  milk, 
could  not  discover  the  smallest  quantity  of  them,  espe- 
cially, I  repeat  it,  when  the  operation  has  been  performed 
vith  accuracy. 

I  tried,  by  way  of  comparison,  serum  which  bad  soured 
in  the  air,  and  obtained  by  exposure  of  the  milk ;  the 
phenomena  which  I  have  indicated  §  2,  experiment  3, 
were  precisely  the  same. 

The  following  are  the  circumstances  in  .which  the  spon- 
taneous scrum  diflbrs :  ] ,  its  taste  is  more  acid  ;  2,  its 
colour  is  dull  and  whitish,  owing  to  white  filaments, 
which  separate  tlieniselves  from  it.  By  filtrating  we 
may  obtain  it  clear,  but  it  never  lias  the  colour  of  fresh 
whey. 

The 
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The  caseous  matter  resulting  from  the  different  experi- 
ments mentioned  above,  gave  the  same  red  with  the 
tincture  of  turnsoJe  ;  if  we  calcine  and  treat  it,  we  may, 
by  the  known  re-agents,  demonstmte  the  presence  of  the 
sulphuric  acid  in  it,  if  this  acid  has  been  employed  for 
coagulating,  and  of  alumine,  if  alum  has  been  used,  &c. 

I  do  not  see  therefore  any  inconvenience  which  can 
arise  to  the  preparation  of  whey  for  pharmaceutical  uses, 
from  coagulating  the  milk  with  either  of  the  above-men- 
tioned substances,  especially  with  the  precautions  which 
I  faai'e  indicated  ;  those  who  have  supposed  it  to  be  pre- 
jodicial  to  health  to  coagulate  with  alum,  had  no  doubt 
made  no  experiments  on  the  subject. 

The  action  of  lime-water,  of  the  solution  of  barytes, 
of  strontian,  and  of  some  metallic  salts,  although  already 
known  to  chemists,  deserved  to  be  examined  anew  ;  it 
will  soon  serve  me  for  the  explanation  of  the  processes  for 
obtaining  the  lactic  acid. 

§4.    Of  the  Sugar  of  Mi/k. 

The  formation  of  the  acetic  acid  is  not  owing  merely 
to  the  alteration  of  the  sugar  of  milk  ;  and  though  the 
experiments  which  I  have  already  quoted  allowed  me 
some  conjectures,  I  have  ascertained  whether  one  might 
obtain  an  equal  quantity  of  sugar  of  milk  from  fresh  se- 
rum and  from  serum  which  had  been  exposed  for  twelve 
days  to  the  air,  and  to  a  temperature  varying  from  four- 
teen to  twenty  degrees. 

I  found  that  the  soured  milk  afforded  a  little  less  surrar 
i^milk,  which  proves  that  a  portion  of  the  saccharine 
matter  has  served  for  the  formation  of  a  quantity  of  ace- 
tic acid . 

We  may  therefore  obtain  tlic  carbonic  acid,  tho  alco- 
hol and  the  acetic  acid,  both  in  close  vessels,  and  when 
the  whey  remains  exposed  to  the  air. 

I  2  Other 
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'  Other  experiments  made  upon  the  pure  sugar  of  milk 
presented  to  me  nothing  remarkctble. 

It  does  not  redden  the  tincture  of  turnsole.  DiMoIted 
in  water,  and  exposed  fox  a  long  time  to  the  air,  it  doc$ 
not  turn  acid.  In  distillation  it  gives,  besides  (he  koou-n 
products,  acetic  acid. 

It  dissolves  in  the  weak  acetic  acid  ;  if  ve  add  a  small 
quantity  of  fresh  caseous  matter,  ve  soon  perceive  that 
the  liquor  holds  some  of  it  in  solution,  by  pquring  in 
some  drops  of  alkali,  in  order  to  saturate  the  excess  of 
acid  ;  fi^m  being  transparent  it  becomes  turbid,  milky ; 
it  has  a  sweet  taste,  analogous  to  that  of  milk,  and  it 
preserves  for  a  considerable  length  of  time  its  opacity. 

From  the  facts  indicated  in  these  four  sections  it  re« 
suits: 

1.  That  milk  newly  drawn  reddens  the  tincture  of 
turnsole ; 

2.  That  we  may  separare  the  caseous  matter  from  it 
without  the  contact  of  the  air  i 

3.  That  the  serum  does  not  retain  the  acids  which  have 
been  employed  to  coagulate  the  milk  ; 

4.  That  the  distillation  of  milk  tq  dryn.ess,  and  that  of 
the  sugar. of  milk,  give  acetic  acid  ; 

5.  That  the  formation  of  jthe  carbonic  acid  and  of  the 
alcohol  is  owing  merely  to  the  mucoso-saccharine  matter. 

6.  That  a  quantity  of  acetic  acid  is  formed  by  the  fer- 
mentation of  these  substances ; 

7.  That  the  caseous  matter,  when  it  has  just  been  se- 
parated, always  manifests  the  presence  of  an  acid,  ant 
that  it  differs  in  taste  and  coiioistcnce,  according  to  tl« 
liiatters  whicli  have  been  enjploycd  for  separating  it  ? 

S.  That  when  well  washed,  and  giving  no  indicatior 

of  acMoity,  diluted  afterwards  in  distilled  water,  at   ih 

*  j^nd  of  .some  days,  and  in  a  temperature  between  fiftcci 
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and  twenty-two  degrees,  it  acquires  a  strong  disagree^^ 
able  smell ;  the  water  slightly  reddens  turnsole  ;  lime  dis* 
«Dg^ges  ammoniac  from  it ; 

9.  That  the  serum  and  the  caseous  matter  contain,  be-r 
sides  the  known  substances,  I^osphate  of  lime,  as  Scheele 
bad  announced ; 

10.  That  the  difference  which  exists  between  fi*esfa  se« 
mm  and  that  which  has  been  exposed  to  the  air,  consist! 
in  the  circumstance  that  there  is  acetic  acid  added  to  the 
acid  which  is  free  in  the  milk  ; 

11.  Finally,  that  there  exists  in  milk  and  in  the  se- 
rum  a  free  acid,  which  has  appeared  to  me  to  be  ac^tip 
acid, 

\  5,  On  tilt  Lactic  Acid, 

Sclieclp  having  dispovered  that  it  Avas  not  possible  to 
ghtain  the  acid  by  a  simple  distillation,  hiad  rvcourse  tQ 
particular  means  for  effecting  this  separation. 

This  chemist  first  reduced  the  whey  to  an  eighth  by 
evaporation  ;  he  filtrated  it,  and  there  remained,  he  as- 
serts, no  more  caseous  parts  ift  it. 

He  saturated  the  liquor  with  lime-water,  an4  the  phos^ 
phate  of  lime  was  precipitated.  This  liquor,  having  been 
titrated  and  diluted  with  thrice  the  quantit}-  of  water,  he 
poured  into  it  o:5calic  acid  by  drops,  in  order  to  take  up 
again  and  precipitate  all  the  lime  ;  he  convinced  himself 
by  the  addition  of  a  little  lime,  that  there  remained  i)Q 
oxalic  acid  in  it.  He  then  evaporated  the  liquor  to  the 
consistence  of  honey ;  tlie  inspissated  acjd  was  dissplved 
again  in  rectified  alcohol  ;  the  sugar  of  milk,  and  all 
^he  other  substances  foreign  to  the  acid,  which  had  not 
been  dissolved  by  the  alcohol,  remained  upon  the  filtre. 
finally,  after  having  again  added  a  little  water  to  the 
^td  held  ,in  solution  by  the  alcohol,  he  caused  the  latter 

to 
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to  pass  off  by  distillation,  and  he  found  in  the  retort  the 
lactic  acid. 

This  very  long  and  expensive  process  does  not  yield  a 
pare  acid.  It  was  therefore  necessary,  previous  to  ex- 
amining its  nature,  to  seek  a  more  simple  process. 

» 

First  Experiment. 

If,  instead  of  exposing  the  whey  to  the  air,  as  Scbeele 
indicates,  wc  perform  the  process  immediately,  we  ob- 
tain only  a  very  small  quantity  of  acid  less  coloured,  and 
of  a  more  animal  smell. 

This  acid  has  appeared  to  me  to  be  that  which  is  found 

free  in  the  milk,  on  account  of  the  small  quantity  ob* 

taincd. 

Second  EiCpcriinenL 

Instead  of  employing   lime-water  and  oxalic  acid,  I 

used  barytcs  or  strontian  and  sulplmric  acid ;  and  I  ob« 

taincd  an  acid  as  pure  as  by  the  process  of  the  Swedish 

chemist. 

Third  Experiment, 

I  had  also  tried  the  acetate  of  lead  in  order  to  decon>- 
pose  a  lactate  of  potash,  expecting  to  form  a  lactate  of 
lead  decomposable  by  sulphuric  acid  ;  but  the  precipitate 
which  is  formed  is  not  a  lactate  of  lead,  for  when  we  add 
the  sufficient  quantity  of  sulphuric  acid  with  the  inten- 
tion of  decomposing,  we  render  no  acid  free.  It  appears 
that  a  part  of  the  oxyde  is  precipitated  with  animal  mat- 
ter ;  this  compound  is  even  a  little  soluble  ;  besides  the 
liquor  always  retains  much  acetate  of  lead  in  distillation. 

Thus,  though  this  process  has  been  indicated  as  supe* 
rior  to  that  of  Schecle,  it  is  certain  that  it  cannot  be  ena- 
ployed  for  obtaining  the  l.tctic  acid-  The  experiments 
which  follow  have  been  made  upon  the  lactic  acid  of 
Schecle,  •     -.     ^ 

l.Wc 
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1.  'We  may  diminish  the  intensity  of  its  colour  by  tri- 
-turating  red-hot  charcoal  in  a  mortar,  and  pouring  lactic 
acid  upon  it ;  a  quantity  of  small  flakes  are  separated, 
Trhich  rise  to  the  surface*  It  was  slightly  boiled  and  fil- 
trated ;  the  acid  was  then  less  coloured  and  less  odorous. 

2-  When  we  distil  this  acid  in  a  retort,  acetic  acid 
passes  over,  and  a  thick,  yellow,  very  acid  matter  is  left 
behind. 

It  might  perhaps  be  thought  that  a  part  of  this  acid  is 
changed  into  acetic  acid  with  the  aid  of  the  caloric,  as 
M.  Berthollet  observes.     (Statique  Chimique.) 

**  The  ternary  acids,"  says  this  chemist,  '*  may  be 
changed  into  acetic  acid,  when,  by  the  action  of  heat, 
they  abandon  a  part  of  their  carbon,  and  their  elements, 
^'hicfa  resist  this  action  less,  are  separated  and  vola^ 
tilized." 

I  have  convinced  myself  that  a  great  part  of  this  acid 
existed  in  it  before. 

3.  The  same  pTienomena  take  place,  but  in  a  more 
marked  degree,  if  we  distil  whey  which  has  been  exposed 
to  the  air  to  a  temperature  from  fifteen  to  twenty  degrees, 
during  the  space  of  about  fifteen  days.  The  first  pro- 
duct is  a  clear  transparent  liquor,  of  an  acid  taste  and  an 
alcoholic  smell,  which,  combined  with  potash,  forms  an 
acetate.  If  we  add  alcohol  to  what  has  remained  in  the 
retort,  it  becomes  cbloured  ;  when  it  has  been  decanted 
and  distilled,  we  find  in  the  retort  an  acid  of  a  pecu- 
liar animalized  smell,  similar  to  the  preceding ;  but  the 
acid  contains  a  very  small  quantity  of  phosphate  of  lime*. 

These  experiments  come  in  support  of  the  observa- 
tions which  I  have  made,  1,  that  we  obtain  by  the  process 
of  Scheele  a  mixed  acid,  2,  that  an  acid  exists  in  wlicv 
newly  prepared.  We  must  now  endeavour  to  ascertJiin 
tiie  nature  of  this  acid. 

For 
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For  ibis  purpose  I  prepared  lactic  acid  according  to  &d 
process  of  Scheele^  with  all  the  requisite  precaution.  I 
even  assured  myself  previously  of  the  purity  of  my  alco* 
bol ;  distilled  upon  muriate  of  lime,  it  marked  forty  de- 
grees by  Reaumur^s  areometer. 

The  lactic  acid  dissolved  in  the  alcnbol  was  subjected 
to  distillation^  There  passed  into  the  receiver  an  alcohol 
which  reddened  the  tincture  of  turnsole. 

When  the  acid  Mas  totally  freed  from  the  alcohol,  the' 
distillation  was  discontinued.  There  remained  in, the  re-' 
tort  Scheele's  lactic  acid,  of  a  yellow  colour,  and  a  very- 
acid  tastei 

First  Expenmaii. 

I  mixed  quick-lime  with  this  concentrated  acid^  Am-s 
aioniac  was  di^ngaged  *.  ^  ^ 

S€€0}id  Expeiimenii, 

if  we  form  a  lactate  of  potash,  and  evaporate  it  with  a 

gentle  heat,  there  is  separated  a  brown  matter,  insoluble^ 

in  water ;  heated  afterwards  in  a  crucible,  the  salt  swells 

up,  and  diHbses  an  animal  odour.     The  presence  of  the 

prussic  acid  has  been  proved  by  dissolving  the  remaining 

matter  in  water,  and  adding  to  it  a  little  solution  of  sul^ 

phate  of  iron. 

Third  Experiments 

If  we  add  sulphuric  acid  to  lactic  acid,  or  to  a  lactatet 
of  potash,  not  only  a  disengagement  of  acetic  acid  takes 
place,  but  also  an  clastic  fluid,  which  forms  a  thick  eloud 
when  it  is  in  contact  with  ammoniac. 

*  I  had  already  asccfialncd  lb*  prejiefitt  of  «Eotc  in  iliii  arid;  j  an* 
flounced  It  the  18th  Nivosc  lo  iheSoc"e!y  of  Pharmacy  ;  M.  VaOcine^ 
hn,  who  did  not  know  it,  told  me  at  the  re.ding  of  the  Brsi  parrl  of  thitf 
niemotry  that  he  had  also  rcccguized  li)«  picscnce.of  an  animal  toalicf 
in  the  lactic  acid  of  Schcete. 

Faurik 
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Fma^th  Experiment. 

When  we  distil  the  above  mixture  in  ari  apparatus 
adapted  for  receiving  the  gaseous  product  into  water ,  th6 
distilled  water  of  the  flask  preserves  its  transparency  ;  the 
odoar  of  the  acetic  acid  is  strongly  marked ;  it  reddens 
tarnsole,  and  precipitates  the  nitrate  of  silver. 

Mortover,  a  small  quantity  of  ammoniac  was  approach-^ 
ed  to  the  tube  from  which  the  gas  was  disengaged,  and  a 
very  thick  cloud  was  formed. 

♦ 

Fifth  Experiment, 

What  remained  in  the  retort  was  evaporated  to  dry* 
ness ;  a  very  acid  brown  matter  was  obtained,  which, 
when  heated  afterwards  in  a  crucible  of  platina,  swelled 
up,  and  left  a  coal,  which  was  incinerated. 

During  this  operation  a  small  quantity  of  sulphuric 
acid  was  decomposed. 

The  matter  which  remained  in  the  crucible  was  dis* 
sol vedjn  distilled  water.  The  solution  did  not  redden 
turnsole,  but  it  gave  a  brown  tinge  to  paper  stained  witbi 
curcuma;  sulphuric  acid  was  added  to  saturation,  eva- 
poration was  performed,  and  by  cooling,  crystals  were 
obtained  which  presented  all  the  characters  of  tlie  sul- 
phate of  potash. 

As  the  supernatant  liquor  had  a  metallic  taste,  prus- 
Eiate  of  lime  was  poured  to  it,  which  produced  a  bluei!»h 
tinge. 

The  infusion  of  galls  caused  it  to  pass  into  a  browns 

Sixth  Experithtnt. 

We  may  still  evaporate  the  lactic  acid  to  dryness,  heat 
it  in  the  crucible  to  incineration,  dissolve  it  then  in  dis- 
tilled water,  and  precipitate  it  by  the  nitrate  of  silver. 
There  is  formed  a  muriate  of  silver,  which  we  separate 

Vol,*  VI. — Second  Series.  K  by 


it    Amhfsis  and  Decomposition  of  a  Liquor  anpUyed' 

by  the  fiker ;  the.  liquor  which  contains  the  nitrate  \%- 
evaporated,  and  it  is  decomposed  by  fire*    There  re* 
mains  a  white  matter,  which,  dissolved  in  water,  givcs^ 
with  the  tartarous  acid  an  acidulous  tartrite  of  potash. 

I  conclude  that  the  lactic  acid  of  Scheele  is  com- 
posed  of 

Acetic  acid ; 

Muriate  of  potash ; 

A  little  iron,  perhaps,  held  in  solution  by  the  acetic 
acid  ;  and 

An  animal  matter. 

'  Analysis  and  Decomposition  of  a  Liqvor  tmpUycdJor 
rendcriug  Cloth  impe^^neable  to  Water. 
By  M.  Vauquelik. 

From  the  Bulletin  des  Sciences. 
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T  is  well  known  that  for  several  years  past  different 
•persons  have  successfully  occupied  tbeoi^lves  with  ren- 
dering cloth  impermeable  to  water :  an  object  of  great 
importance  for  tiie  equipment  of  sea  and  land  forces. 

The  inventors  of  this  process  have  hitherto  kept  the 

-means  which  they  employ  secret ;  there  was  only  reason 

to  suspect  that  some  fat  oil  formed  the  basis  6f  their  ap^ 

plications,  but  it  has  not  yet  been  demonstrated  by  ex* 

'perimcnt. 

A  bottle  of  tliis  liquor,  the  eflicacy  of  which  was  as- 
certained, having  fallen  accidentally  into  my  hands,  ex- 
cited in  me  the  desire  of  investigating  its  composition  ; 
but  before  I  give  an  account  of  the  method  which  I  fol- 
lowed  for  that  purjiose,  1  shall  describe  its  physical  pro- 
perties. 

It  is  a  white,  milky,  opaque  liquor,  having  a  bitter 
ta^te;  and  a  smell  of  soap  :  it  presents,  like  milk,  a  kind 

of 
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9(  creaoi  at  its  surface,  and  it  strongly  reddens  the  tine* 
ture  of  turnsole.  I  imagined,  according  to  these  proper- 
ties, that  it  was  merely  a  solution  of  soap,  the  taste  and 
smell  of  which  it  still  retained,  which  had  been  decom* 
posed  by  an  acid  ;  but  further  experiment  soon  shewed 
me  that  there  was  sometUng  else  in  it. 

Experiment  I. 

la  order  to  know  whether  I  could  separate  by  filtration 
the  white  matter  which  rendered  the  liquor  turbid,  I  put 
a  certain  quantity  of  it  upon  papier  Joseph ;  it  passed  for 
a  long  time  tuibid  and  milky  ;  but  by  pouring  it  several 
limes  upon  the  same  filter,  I  at  length  obtained  it  as  clear 

« 

as  water;  after  which  1  tried  separately  the  liquor  and  the 
matter  which  bad  been  left  upon  the  filter. 

Erpenment  TL 

If  my  conjecture  had  any  foundation,  I  ought  to  have 
found  in  this  liquor  only  the  base  of  the  soap  united 
to  the  acid,  of  which  there  was  a  superabundance  in  it. 
My  fiirst  care  was  to  ascertain  the  nature  of  the  acid  ;  and 
what  the  taste  bad  already  nearly  indicated  to  me  was 
confirmed  by  the  muriate  of  barytes,  which  produced  in 
it  an  abundant  precipitate  that  was  insoluble  in  nitric  acid : 
thus  I  Wjas  already  assured  that  this  liquor  contained  sul- 
phnric  acid ;  but,  on  the  other  hand,  ammoniac  having 
fomied  iQ  this  liquor  a  white  flakey  semi-transparent  pre- 
cipitate, I  saw  that  there  was  something  else  in  it  than 
the  salt  resulting  from  a  decomposition  of  soap. 

Experiment  III. 

I  then  precipitated  a  certain  quantity  of  this  liquor  ;  I 
Hashed  the  matter  and  dried  it.  As  it  had  all  the  physical 
characters  of  alumine,  I  combined  it  with  sulphuric  acid  ; 
I  adde4  to  it  a  little  sulphate  of  potash,  and  I  obtained, 

K2  b>- 
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By  a  slow  evaporation,  very  fine  alum,  Thus  we  have 
already  in  this  liquor  sulphuric  acid  and  alumine  un« 
doubteJly  united  to  each  other  in  the  state  of  alum. 

Experiment  IV^ 

It  was  now  necessary  to  ascertain  whether  the  liquor 
fi^om  which  I  had  separated  the  alumine  did  not  still  con- 
tain some  other  substance  ;  and  flrst  I  subjected  it  to  some 
trials  by  thp  re-agents,  among  which  the  oxygenated 
muriatic  acid  and  the  infusion  of  galls  discovered  to  me 
^  new  substance  in  it.  The  first  rendered  the  liquor 
milky,  and  soon  after  produced  white  flakes  in  it ;  the  se- 
cond produced  yellowish  white  flakes,  in  much  greater 
abundance  than  those  which  proceeded  from  the  effect  of 
the  muriatic  acid.  I  then  suspected  that  this  liquor  con* 
tained,  besides  the  matters  already  mentioned,  an  |inima| 
pubst^ce,  Pfirticularly  gelatinCt 

Experiment  V, 

In  order  better  to  ascertain  the  nature  of  this  substance, 
I  evaporated  the  liquor  to  dryness  with  a  gentle  beat.  I 
obtained  a  yellowibh  salt,  of  a  bitter  taste,  which,  when 
dissolved  again  in  water,  left  a  yellow  matter,  in  the 
form  of  pretty  voluminous  and  very  gluey  flakes,  which 
as  they  dried  assumed  a  kind  of  elasticity.  This  sub- 
stance, put  upon  burning  coals,  swelled  up,  exhaling 
white  fumes  which  had  the  odour  of  ammoniac,  and  of 
the  fetid  oil  which  the  animal  matters  generally  yield. 

Iwas  now  convinced  that  a  certain  quantity  of  animal 
gelatine  had  been  put  into  this  composition,  with  the  in^ 
tention,  no  doubt,  by  giving  more  viscosity  to  the  li- 
quor, to  hold  the  oily  parts  for  a  longer  time,  and  more 
pompletely  in  suspension.  It  is  probably  by  the  cflFect  of 
|ieat,  and  perhaps  by  a  commencement  of  decomposition, 
^l^at  the  anima}  gelatjne  hf^  become  insoluble  ip  water  ; 
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but  I  perceived  that  the  liquor,  in  which  the  salt  was,  still 
retained  some  of  it  in  solution,  for  muriatic  acid  and  the 
infusion  of  gaHs  still  formed  precipitates  in  it,  only  less 
abundant  than  the  first  time. 

Experiment  VL 

By  this  experiment  I  endeavoured  to  ascertain  the  na« 
ture  of  the  fatty  matter  which  had  been  left  upon  the  filter, 
and  of  which  I  have  spoken  above  ;  my  design  was  espe- 
cially to  know  whether  it  did  not  hold  some  other  sub- 
stance in  combination. 

For  this  ^purpose  I  burnt  it  with  the  filter  in  a  crucible 
of  platina :  it  exhaled  a  vapour  similar  to  that  of  tallow 
or  the  oils  ;  it  left  a  cinder,  of  which  the  filter  bad  fur« 
nished  a  part,  and  in  which  I  again  discovered  the  pre- 
sence of  a  small  quantity  of  alumipe,  which  can  be  attri- 
buted only  to  the  oil ;  for  the  papier  Joseph  did  not  con* 
tain  an  atom  of  it.  I  believe  even  that  this  oil  contained 
also,  with  the  alumine,  a  small  quantity  of  animal  mat- 
ter, but  this  I  could  not  positively  ascertain. 

Thus,  notwithstanding  the  excess  of  acid  which  ex- 
isted in  the  liquor,  the  oil,  in  its  precipitation,  carried 
along  with  it,  and  retained  in  combination,  alumine,  and 
probably  animal  gelatine. 

The  substance,  therefore,  whieh,  by  uniting  with  the 
doth,  renders  it  impermeable  to  water,  is  not  merely 
oil,  but  a  combination  of  this  matter  with  alumine,  and 
probably  with  animal  gelatine,  which  must  render  this 
property  more  durable. 

Experiment  VII, 

The  liquor  which  I  successively  deprived  of  oil,  of 
altimioe,  and  in  part  of  animal  matter,  by  the  different 
fpeans  above  ipdicated^  yielde4  ipe,  by  a  slow  evapo- 

rutioa 
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trfttion,  crystah  of  s^t  composed  of  soda  and  i)f  sulphate 

of  potash. 

Experiment  VIII. 

I  performed  the  analysis  of  this  liquor  better  by  anodier 
process^  which  I  shall  relate  here  but  very  briefly. 

I  precipitated  the  alumine  and  the  oil  by  means  of 
lime-water  ;  I  united,  washed,  aud  calcined  the  deposit ; 
K  what  remained  in  the  crucible  was  alumine  and.  lime. 

The  liquor  from  which  these  matters  had  been  sepa- 
rated,  being  evaporated  to  a  certain  degree,  yielded  sul* 
phate  of  lime,  a  certain  quantity  of  animal  matter  which 
had  become  insoluble  by  the  desiccation  of  the  liquor ; 
finally,  sulphate  of  soda  and  potash  containing  still  ani- 
mal gelatine,  insoluble  iA  water. 

The  following  is  the  manner  in  which  I  conceive  that 
this  liquor  has  been  prepared,  the  proportions  excepted. 
Soap  and  glue,  or  any  other  gelatine,  were  dissolved  in 
water ;  with  the  solution  of  tbc^  sqbstapces  was  mixed  a 
solution  uf  alum,  which  formed  in  the  mixture,  by  being 
decomposed,  a  flakey  precipitate,  composed  of  oil,  of 
alumine,  and  of  animal  matter  ;  then  weak  sulphuric  acid 
was  added,  in  order  to  re-dissolve  a  part  of  the  alumine, 
to  render  the  .precipitate  lighter,  and  to  prevent  its  being 
deposited  ;  but  the  alumine,  having  been  once  combined 
with  the  oil  and  the  animal  matter,  no  more  dissolves 
again  entirely  in  the  sulphuric  acid,  and  it  is  on  this  ac» 
count  that  the  oil  remains  always  very  opaque,  and  nei* 
ther  rises  nor  is  precipitated.  It  is  evident  that  we  must 
not  add  too  large  a  quantity  of  sulphuric  acid.  I  do  not 
know  whether  this  be  precisely  the  manner  in  which  the 
operation  is  performed  ;  I  only  know,  that  by  following 
this  method  I  have  succeeded  in  composing  a  perfectly 
'similar  liquor^  which  possesses  the  same  properties. 

On 


On  the  Dfcompdsitum  of  the  alkaline  Sulphurets  by  tie 
Oxydes  of  Lead  and  of  Manganese.    By  M.  Diz£. 

From  Van  Mons's  Journal  de  Chimie^ 
ET  i>E  Physique. 

JL  F  we  mix  charcoal  with  an  alkaline  sulphate,  and  ex« 
pose  the  mixture  to  a  high  temperature,  the  oxygene, 
which  is  a  constituent  part  of  the  acid,  bums  the  char- 
coal, and  abandons  the  sulphur  which  served  as  its  radi« 
cal ;  but  the  alkali  combines  with  the  sulphur,  and  fonnt 
what  is  called  an  alkaline  sulphuret. 

This  combination  of  the  sulphur  with  the  alkali,  which 
is  a  result  of  the  decomposition  of  the  alkaline  sulphates 
bj  the  charcoal,  is  not  so  easy  to  be  destroyed  as  migh^ 
be  imagined,  especially  when  we  operate  upon  pretty 
large  masses.  The  frequently  repeated  exposure  of  the 
alkaline  sulphurets  to  a  managed  heat,  is  not  sufficient 
to  cause  the  volatilization  of  the  sulphur ;  the  alkali  re« 
taiiis  enough  of  it  to  render  it  improper  for  certain  ope« 
mtions  in  the  arts ;  besides,  the  sulphur,  in  being  vola- 
tilized, burns  in  part,  and  forms  sulphurous  acid,  whicK 
combines  with  the  alkali.  The  operation,  instead  of  be- 
ing sunpKfied,  is  rendered  more  complicated,  since  we 
obtain  only  an  alkali  mixed  with  sulphuret  and  alkaline 
sulphite. 

The  addition  of  the  carbonate  of  lime  to  the  mixture 
of  charcoal  and  of  an  alkaline  sulphate,  as  it  was  prac- 
tised in  the  first  manufactory  of  soda,  established  at  St. 
Denys,  near  Paris,  was  not  an  expensive  means  of  facili- 
tating pretty  speedily  the  decomposition  of  the  sulphuret 
of  soda  which  was  the  result  of  the  sulphate  of  soda,  de*- 
composed  by  the  charcoal ;  nevertheless  the  soda  ap- 
peansd  still  to  be  mixed  with  sulphuret  and  with  sulphite 

of 
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of  soda,  which  were  easily  distinguished  by  the  smell,  and 
In  tlie  crysialli^^ation  of  the  salt  of  soda.  The  mixtare 
of  iron  in  place  of  carbonate  of  lime,  or  these  two  sub- 
stances employed  in  conjunction,  did  not  give  a  better 
result.  '  The  whole  of  the  alkali  could  not  be  obtained 
iii  a  pure  state  till  after  repeated  washings,  calcinations, 
and  crystallizations. 

Such  is  still  the  state  oS  our  knowledge  of  the  means  of 
purifying  in  the  large  way,  and  without  incurring  too 
great  an  expense,  the  alkalies  which  may  be  prepared  by 
the  decomposition  of  the  alkaline  sulphates. 

These  dif&cuUies  which  appear  of  little  consequence 
in  the  operations  of  the  laboratory  become  very  em);>ar- 
rassing  in  large  manufactories,  where  the  results  ought  to 
be  equally  speedy  and  easy  to  be  obtained. 
^  I  shall  speak  in  preference  of  the  sulphuret  of  soda 
proceeding  from  the  decomposition  of  the  sulphate  of  soda 
by  the  process  employed  in  the  manufactory  of  St.  Denys, 
near  Paris,  and  which  was  published  at  the  time  by  order 
of  government.  This  process  is  still  the  most  simple  and 
most  easy  to  be  executed  in  the  large  way ;  at  least  it  has 
been  judged  so  according  to  experience.  I  believe  that 
the  result  of  my  researches  upon  the  decomposi^on  of 
the  sulphurets  must  add  to  its  perfection,  and  afford  some 
indication  of  which  use  may  be  made  in  analogous  ope- 
rations. 

Without  entering  into  the  details  of  all  the  experi- 
ments which  have  led  me  to  this  improvement,  I  shall 
BOW  state  the  means  which  I  employ  for  decomposing 
the  alkaline  sulphurets,  or  freeing  the  soda  from  the 
last  portions  of  sulphuret  and  alkaline  sulphite  which  it 
contains. 

After  having  proceeded  to  the  decomposition  of  the 
sulphate  of  soda,  by  the  mixture  of  charcoal  and  carbo- 
nate 
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bate  of  lime)  we  lixiviate  the  crude  soda,  in  order  to  ex^ 
tract  the  alkali  from  it.  This  lixivium  is  commonly  of  a 
yellowish  colour,  and  exhales  the  odour  of  sulphur ;  if 
we  mix  with  it  some  drops  of  diluted  sulphuric  acid,  sul- 
phur is  precipitated)  and  hydro-^^sulphurated  gas  and  suk 
phurous  acid  are  disengaged  with  violence. 

Were  we  afterwards  to  evaporate  and  crystallize  this 

lixivium,  we  should, obtain  crystals  of  soda,  from  wliicll 

'  diluted  sulphuric  acid  would  disengage  hydro«suIphuret 

and  sulphurous  acid.     The  rest  of  the  liquor  would  giv« 

0oda  less  pure  than  the  first  crystallization* 

In  order  to  purify  this  lixiviuita,  and  free  the  alkali 
from  the  sulphur  wliich  it  contains  in  solution,  and  cause 
the  sulphite  to  disappear,  I  add  to  the  ley,  while  it  is  iti 
eballition,  a  sufficient  quantity  of  well  pulverised  semi<« 
vitreous  dxyde  of  l^d.  This  oxyde  separates  the  sul- 
phur from  the  alkali,  and  forms  by  its  combination  an 
insoluble  sulphuret  of  lead ;  the  sulphite  disappears  and 
is  converted  into  sulphate.  The  semi-vitreous  oxyde  of 
lead  loses  its  red  colour,  and  assumes  a  deep  chesnut  or 
blackish  hue,  by  reason  of  the  quantity  of  sulphur  which 
the  alkali  contains.  The  liquor  or  lixivium  becomes  a$ 
clear  as  pure  Water  ;  the  dilute  sulphuric  acid  disengages 
from  it  only  carbonic  acid  gas,  and  forms  no  precipitate  ; 
in  a  word,  this  lixivium  precipitates  the  nitrate  of  lead 
in  a  white  state,  and  the  sulphate  of  copper  is  a  beautiful 
green,  whilst,  previous  to  the  addition  of  the  semi.vitre- 
(tus  oxyde  of  lead,  the  same  lixivium  precipitated  these 
two  metals  of  a  very  dark  chesnut  colour,  that  is  to  say^ 
in  the  state  of  sulphuret. 

Thus  the  semi-vitreous  oxvde  of  lead,  in  the  humid 
way,  carries  off  the  sulphur  from  the  alkali  of  the  soda,  and 
may  serve  f*r  purifying  in  the  large  way,  and  in  a  very 
easy  manner,  the  soda  proceeding  from  the  decomposi-' 
tion  of  the  sulphate  of  soda. 
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After  my  experiments,  and  the  calculations  of  thceir- 
pence  which  the  semi-vitreous  oxyde  of  lead,  trbich  I 
had  first  employed,  might  occasion,  I  have  substituted 
for  it,  with  the  same  success,  the  oxyde  of  manganese, 
well  pulverized.  The  oxyde  of  manganese,  which  is  less 
costly,  presents  also  a  valuable  advantage,  namely,  that 
it  may  serve  several  times  for  the  same  operation,  after 
it  has  been  freed  from  the  sulphur  by  calcination. 

This  fisicility  of  separating,  by  the  humid  way,  the  sul- 
phur from  the  alkali  of  the  soda,  without  however  en- 
gaging it  in  a  new  combination,  that  is  to  say,  leaving 
it  isolated  and  dissolved  in  the  liquid,  induced  me  to 
'-make  use  of  this  means  for  decomposing  the  sulpburet  of 
baiytes^  and  my  attempt  was  not  without  success. 

D€$ompositian  of  the  Sulphuret  of  Barytes* 

Generally,  in  order  to  obtain  barytes  in  a  caustic  state, 
the  sulphate  of  barytes  is  decomposed  with  charcoal,  from 
which  first  operation  results  a  sulphuret  of  barytes  solu- 
ble in  water  ;  then  this  sulphuret  is  decomposed  with  ni- 
tric acid;  distillation  separates  the  nitric  acid  from  the 
barytes,  and  this  alkali  remains  pure  and  fixed  at  the 
bottom  of  the  retort.  This  process  is  extremely  expen- 
sive, on  account  of  the  large  quantity  of  nitric  aciJi 
which  one  is  obliged  to  employ.  Barytes  will  certainly 
become  a  very  valuable  substance  for  the  arts,  when  wc 
shall  be  able  to  procure  it  at  a  reasonable  price. 

The  following  is  the  most  simple  and  the  most  econo- 
mical means  which  I  have  discovered,  and  which  I  had  a 
long  time  practi:»ed  for  my  own  use. 

When  the  sulphuret  of  barytes  is  made  by  the  decom- 
position of  tlic'sulphate  of  barytes  and  charcoal,  I  dissolve 
it  in  water ;  aftef  having  let  it  settle  and  clear  itself,  I 
'decant  it  into  a  vessel,  in  wliich  I  boil  it,  adding  to  it 

pulverized 
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pulrerized  oxyde  of  manganese,  till  the  liquor  has  lost  its 
yellow  colour^  and  is  becoaie  clear  and  limpid. 

In  proportion  as  the  oxyde  of  manganese  separates  the 
sulphur  from  the  barytes,  the  odour  of  sulphur  dimi- 
nishes, and  instead  of  it  an  alkaline  odour  is  perceived ; 
tl)e  taste  of  the  liquor,  when  all  the  sulphur  is  combined 
ifiti  the  manganese,  has  a  considerable  degree  of  causti* 
city ;  as  soon  as  it  cooJs,  if  we  have  not  employed  too 
much  water  for  the  solution  of  the  sulphuret,  the  barytes 
cmtalJizes  round  the  vessel. 

The  nitrate  of  lead  and  the  sulphate  of  copper  are  pre- 
cipitated from  their  solvents  by  the  caustic  barytes,  the; 
fct  in  a  white,  and  the  second  in  a  blue  form  ;  thus  the 
oxyde  uf  manganese  has  a  stronger  affinity  with  sulphur 
than  the  alkali  of  the  soda  aud  caustic  barytes,  since  this 
wde,  at  the  mere  degree  of  ebullition,  decomposes 
Afise  alkaline  sulphurets  completely.  This  process  ap- 
peared to  me  simple  enough  to  be  applied  to  the  prepa- 
^on  of  these   two  alkalies  upon  a  large  scale,  so  as  to 

aitard  them  at  a  reasonable  expense  to  the  arts  in  which 

•  ... 

^y  may  be  used. 

S^ince  the  time  when  1  perceived  that  the  oxyde  of 
^Tiganese  attracted,  in  the  humid  way,  the  sulphur 
^ffl  the  fixed  alkalies  and  from  barytes,  this  means  has 
:^n  a  great  assistance  to  me  in  getting  rid  of  the  alka- 
fec  saipJmre ts  in  many  analytical  operations,  in  which 
■^  presence  of  the  alkaline  sulphuret  embarrassed  me, 
*n'iout  my  requiring  an  acid  to  decompose  it. 

The  soda  and  the  barytes  prepared  by  this  process  are 
,•^7  puref  and  corae  to  a  very  moderate  expense^  espe- 
fciVthe  barytes. 
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Of  the  viathetnatkal  Law  of  the  Propagation  of  Ee^U 
From  the  Bul;.etin  d£$  SciBNCEa, 

X  F  he^t  passes  from  a  body  to  be  communicated  to 
those  which  surround  it,  what  portion  will  each  of  these 
receive  ?  what  relation  will  there  be  between  their  re- 
Epective  distances  and  the  degree  of  their  calefaction  ? 

Count  Rumford  and  M.  Bibt  have  occupied  themselves 
with  this  question  ;  but  as  they  have  arrived  nearly  at  the 
same  result,  we  shall  record  here  only  the  experiments 
of  the  latter,  which  arc  remarkable  for  their  simplicity 
and  their  fertility  of  application.  He  immersed  die  bent 
extremity  of  a  bar  of  iron  into  a  constantly  uniform  source 
of  heat.  Such  a  one  is  easily  obtained,  for  it  is  known 
that  as  long  as  a  body  is  melting  or  boiling,  it  preserves 
the  siimc  tcmperalure.  M,  Bfot  therefore  employed  sue-* 
cessively  boiling  water  and  mercury,  tin  and  lead,  in  the 
act  of  fusion,  &c.  Placing  afterwards  thermometers  into 
})oles  made  in  the  bar,  at  equal  intervals,  causing  the 
ambient  air  to  act  equally  upon  all,  and  w*aiting  till  they 
had  all  risen  to  the  point  at  which  they  were  to  stop,  ho 
examined  their  respective  heights. 

In  order  now  to  foresee  what  must  happen,  it  is  sufB. 
clent  to  admit  this  principle,  that  the  quantity  of  hs* 
x\  hicli  a  hot  bodj*  communicates  to  a  cold  one  in  ^  ve| 
fhort  time,  is  proportional  to  their  difference. 

Thus  we  easily  conceive,  and  the  detailed  calculati< 
demonstrates  it,  that  the  different  points  of  the  bar  mu 
be  by  so  much  the  colder  as  they  are  more  remote  fr< 
^he  source  of  the  heat,  and  that  their  different  tempei 
litres  will  represent  a  descending  geonietrical  progressiol 
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the  first  term  of  Tfrhich  will  be  the  temperature  of  the 
scarce^  and  which  will  descend  the  more  rapidly  in  pro- 
portion as  the  nature  of  the  bar  is  less  adapted  for  the 
propagation  of  heat. 

To  this  is  superadded  the  refrigerating  action  of  the 
surrounding  bodies ;  but  supposing  the  bar  to  be  as  much 
isolated  as  possible^  the  air  of  itself  tends  to  cool  it ;  and 
as,  according  to  the  principle  admitted,  it  acts  upon 
every  point  proportionately  to  the  <&fference  of  its  tem- 
perature from  that  of  this  point,  what  it  takes  away  from 
all  these  points  is  likewise  in  geometrical  progression,  and 
consequently  what  they  retain  is  still  so. 

If  therefore,  with  an  equal  lieat  of  the  source,  we  plaoe 
th^npomcters  at  determinate  distances  upon  one  and  the 
same  bar,  and  we  know  the  height  of  one,  we  shall  be 
able  to  calculfi^e  th^t  of  all  the  others,  by  having  regaril 
to  their  distance  from  the  source. 

This  is  what  M^  Biot  has  tried ;  and  he  has  always 
found  that  the  real  hoights  corresponded  to  the  calculated 
heights  within  a  very  trifling  piatter. 

Hereby  he  has  not  only  given  the  proof  of  the  truth  of 
the  principle  from  which  he  spt  out,  but  he  has  also  de« 
duccd  from  it  a  very  useful  application.  In  order  to 
measure  very  high  degrees  of  heat,  it  docs  not  require  an 
instrument  adapted  for  being  immersed  in  those  degrees ; 
it  is  sufficient  to  expose  to  tlicm  the  extremity  of  a  gradu- 
ated metallic  bar,  and  to  apply  tliermometers  to  some  de- 
terminate points  of  its  length  :  we  may  then  easily  cal- 
culate the  temperature  of  the  heated  extremity,  and  if 
we  multiply  the  number  of  thermometers,  and  employ 
successively  bars  of  several  sorts,  the  common  result  of 
all  these  observations  is  susccpiible  of  the  most  rigorous 
precision. 
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We  also  see  why  a  bai*  of  iron,  only  six  feet  m  length, 
can  never  be  sensibly  heated  at  the  one  extremity  by- 
plunging  the  other  into  any  heat  whatever ;  it  is  because 
the  geometrical  progression  of  temperatures  which  be- 
longs to  iron,  and  which  depends  upon  the  condoctibility 
of  this  metal,  descends  too  rapidly  for  that  purpose. 
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(Auihentic  CommtmicalwJis  Jhr  this  Dvpurtmn^  pf  our  fVork  wiit  ht 

thanhfulhj  received.) 

Breeding  Shtcp. 

jtV  farmer  at  Warcot,  in  Yorkshire,  produced  tPiia 
Tear  from  twenty-four  ewes  seventy  lambs,  viz.  twenty- 
two  ewes  produced  throe  lambs  each,  and  one  ewe  four 
lambs ;  the  Iambs  in  good  health  and  strong.  The  in- 
crease was  supposed  to  have  arisen  from  having  turned 
^be  ewes  into  rape  prior  to  the  ram  being  turned  to  them. 

Weeding  Machine^ 

The  Rev.  T.  Brown,  of  Connington,  near  St.  Ive's^ 
offers  to  allagticulturists  an  implcmentnvhich  he  thinks 
is  of  the  utmost  importance,  and  worthy  the  notice  of 
those  pei*sons  ivho  are  desirous  of  cleansing  their  land 
from  every  kind  of  weed.  It  will  work  upon  any  soii,  but 
more  parliciilarly  upon  light,  and  it  has  been  used,  and 
th.tt  continually,  upon  tlic  heaviest.  It  is  worked  by  ei»- 
t'icr  tvo,  three,  or  four  horses,  according  to  the  rough- 
ness of  the  tillage,  and  will  raise  upon  bean-stubble  on 
the  stroncjcst  soil  sufficient  tilth  in  a  mild  season  to  bar- 
row  wheat  in,  without  any  previous  ploughing.  It  I'e- 
quires  only  one  person  to  attend  it,  and  that  is  the  driver^ 
as  it  will  keep  steady  to  its  work  by  itself.  By  employ- 
ing: 
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ing  two  sets  of  horses  it  will  clean  from  six  to  eight  acres 
each  day*  t^  This  implemeht  is  to  be  regulated  (so  as  to 
cut  any  depth)  with  the  greatest  ease, — As  a  proof  of  tlie 
utility  of  this  implement,  the  possessor  had  last  year  a 
very  foul  fallow  field,  thistles  nearly  as  high  as  his  knees: 
having  ploughed  this  fallow  once,  the  cleanser  was  made 
use  of  every  time  there  appeared  any  sort  of  weed  upoa 
the  land,  to  the  amount  of  fifty  acres ;  which  lot  of  land 
is  now  wheat,  and  has  been  weeded  twice  over  this  year, 
and  has  cost  the  occupier  1 1  ^,  7|d.  the  whole  fifty  acres. 
— The  last  year  was  the  first  time  of  the  Rev.  Mr.  Browa^s 
making  use  of  this  implement.  —  The  price  of  this  ma- 
chine with  wheels  twenty  guineas,  without  wheels  sixteen 

guineas* 

Taiviing. 

M.  Hermbstadt,  of  Berlin,  has  discovered  that  the  7cr- 
fiieniilla  erecta,  a  plant  which  grows  almost  every  where, 
and  the  Polj/gonuni  bistorta^  furnish  excellent  materials  for 
tanning  leather.  If,  for  instance,  a  pound  of  dry  hide 
requires  seven  pounds  of  oak-bark  to  tan  it  completely, 
the  same  weight  of  hide  requires  only  a  pound  and  a  half 
of  Tormentilla,  or  three  pounds  of  Bistorta.  He  like- 
ly ise  employs  the  leaves  of  the  oak-tree  m  ith  advantage 
ia  the  operation  of  tanning-leather. 

Hydraulic  Machine, 

M.  TrouviUe  has  made  a  new  hydraulic  machine, 
w!iich  throws  up  water  to  a  great  height  without  any 
other  mechanism,  and  solely  by  the  rarefaction  of,  the 
^r  in  air*^tight  stone  chambers,  placed  x)ne  above  ano- 
ther. For  this  invention  he  has  been  presented  M*ith  a 
gratuity  of  15,000  livres  by  the  Board  for  the  Encou-* 


ragement  uf  Arts  and  Sciences  at  Paris. 
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oB£iiT  Frith,  of  Broughton,  in  the  county  of  LaiH 
caster,  Dyer ;  for  a  method  of  dyeing  €K>tton»wool,  coU 
ton-twist,  cotton-weft,  and  cotton- cloth  of  a  nankeen  co* 
lour  and  of  a  buff  colour*    Dated  October  3,  1804* 

Thomas  Porthouse,  of  Hall  Garth,  iri  the  pafish  of 
Haughtoule  l^kern,  in  the  county  of  Durham,  Flax-spin- 
ner ;  for  a  machine  for  hackling  flax  and  hemp,  and  at 
the  same  time  carding  the  tow.     Dated  October  6,  1804. 

James  Caldwell,  of  Hathem,  in  the  county  of  Lei- 
cester, Frame-smith,  and  Johk  HeatHcote,  late  of  the 
town  and  county  of  Nottingham,  but  now  of  Hatbern 
aforesaid,  Framc-setter-up  ;  for  machiner}''  and  ap])aratus 
to  be  attached  or  annexed  to  certain  frames  or  machines 
called  or  known  by  the  name  of  warp-franies,  whereby 
these  frames  will  work,  make,  or  manufacture  all  kinds 
of  thread-lace.     Dated  October  17,  1804. 

Samuel  Bennett,  of  Sheffield,  in  the  county  of  York^ 
Cutler  ;  for  a  mode  of  making  or  casting  razors  in  a  new 
and  improved  form.     Dated  October  20,  1804. 

Thomas.  Noon,  of  Rurton-iipon-Trent,  in  the  county 
of  StaBurd,  Watch-maker ;  for  a  thrashing  machine  with 
loose  beaters.     Dated  October  30,  1804. 

Jacob  Buffington,  of  the  city  of  Briktol,  Gentle- 
man ;  for  a  method  of  straining  or  stretching  (technically 
called  habiting)  all  kinds  of  woollen-cloth  for  cropping 
or  shearing,  and  for  straining  all  other  kinds  of  picci^ 
goods.     Dated  October  30,  1804. 
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■^pedjication  of  the  Patent  granted  to  Thomas  Noon, 
of  Bttrton-upon-Trent,  in  the  County  of  Stafford,  Watch- 
^naker ;  for  a  Thrashing  Machine  with  loose  Beaters. 


Dated  Octol>er  30,  1804. 
Witli  a  Plate. 


To 


all  to  whom  tliese  presents  shall  come,  Jcc. 
N'ow  Kkfow  Y£,  that  in  compliance  with  the  said  proviso, 
\  the  said  Thomas  Noon  do  hereby  declare  that  my  said 
iureotion  is  fully  described  anrd  ascertained  by  the  draw- 
ings in  the  margin  of  these  {iresents,  and  whieh  I  explaini 
in  manner  following ;  that  is  to  say : 

Fig  I,  (Plate  V.)  is  an  elevation  or  side-view  of  the 
machine  at  rest ;  and  Rg.  2,  is  a  plan  or  bird  Veye-view 
of  the  saine^,  of  two-horse  power,  each  drawn  upon  a 
scale  of  half  an  ihdh'to  the  foot.  The  same  letters  on 
fachof  the  drawings  refer  to  the  same  parts  in  each  figure. 
ff,  is  a  cylinder  or  drum  upon  which  the  loose  beaters  b 
are  hurtg  by  means  of  the  pivot  ends  c.  rfcf,  are  two 
iiuted  rollers^  through  which  the  corn  is  introduced  into 

Vot.  VI. — Second  Series,  M  the 


82    Patent  for  a  Thrashing  Machine  with  loose  Btxilerr, 

the  machine,  to  be  thrashed  from  the  feeding-board  id 
the  common  way.     These  rollers  must  be  pressed  to- 
wards each  other  by  means  of  springs,  weights,  or  any 
other  mode,  so  as  to  hold  the  straw  sufficiently  tight  in 
its  passage  through  them  while  the  beaters  separate  the 
corn  from  it.     Underneath  these  roIlei"s  is  a  trough  //, 
ribbed  or  fluted  within,  the  whole  width  of  the  cylinders, 
and  about  one-third  of  its  circumference,  against  which 
the  beaters  strike,  and  thereby  separate  the  corn  from 
the  straw,  and  deliver  both  out  at  the  other  end  of  the 
said  trough,  where  it  may  pass  over,  if  thought  proper, 
a  screen  to  be  winnowed,     ffy  is  a  screw,  to  raise  or  fall 
the  trough  //y  under  the  cylinder  or  drum,  as  circum- 
stances may  require,  for  different  sorts  of  grain.    Any 
other  convenient  method  may  be  used  for  this  purpose. 
h  h,  are  two  wheels  for  turning  the  fluted  rollers  dd;  the 
smaller  one  of  which  is  driven  by  the  wheel  t,  which  is 
connected  to  the  horizontal  shaft  A:,  Fig.  3,  by  means  of 
the  click- wlu»cl  /,  when  it  is  intended  to  work  the  ma- 
chine by  horse,   or  other  superior  power.     This  click- 
wheel  is  so  constructed  that  no  accident  can  happen  ei- 
tlier  to  the  machine   or  horse  should  the   anhnal   sud- 
denly stop.     It  consists  of  a  flat  iron  plate  /,  on  which 
are  fixed  the  two  triangular  clicks  m?»,  the  upper  part 
of  which  is  rounded  off.     Under  the  clicks  are  fixed  two 
steel  springs  n  n,  to  keep  them  up.    When  the  horse  or 
other  power,  drives  the  horizontal  shaft  k,  a  cross  bar  o 
on  its  end  is  forced  against  the  square  or  upright  sides  of 
the  clicks,  and  thereby  gives  motion  to  the  machine. 
But  sliould  the  horse  suddenly  stop,  or  should  the  shaft 
A",  by  any  other  means,  be  suddenly  checked,  the  ma- 
chine would  continue -its  course  (from  the  velocity  ac- 
quired by  the  fly-wheel)  without  injury  until  it  stopped 
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of  itself;  for  the  clicks  would  then  meet  the  bar  o  the 
contrary  way,  and  slip  over  it.  This  contrivance  may 
be  applied  to  considerable  advantage  in  various  other 
iinds  of  machinery.  />,  is  a  wheel  for  giving  motion  to 
the  cylinder  or  drum,  on  the  axis  of  which  it  is  fixed,  and 
which  is  driven  by  the  wheel  /.  On  the  other  end  of  the 
axis  a  fly-wheel  y  is  fixed,  for  the  purpose  of  steadying 
\k  motion  of  the  machine,  &c. 

I  Jo  not  think  it  necessary  to  mention  the  various  ma- 
terials of  which  the  machine  should  be  constructed,  as 
erery  workman  must  be  a  competent  judge  of  that  mat- 
ter, and  will  vary  them  according  to  circumstances.  The 
(frawrngs  represent  a  machine  of  two-horse  power,  which 
^ili  cause  the  cylinder  or  drum  to  make  about  one  bun* 
dred  revolutions  in  a  minute,  which  velocity  may  be  in- 
creased or  diminislied  by  altering  the  number  of  wheels 
or  cogs  on  the  wheels  either  belonging  to  the  machine  or 
^  horizontal  shaft,  or  by  any  other  well-known 
fieaos. 

The  advantages  arising  from  this  machine  are  very  con- 
aderable,  it  having  less  friction  than  any  other  that  has 
hitherto  .come  to  my  knowledge,  and  consequently  it 
iots  more  work  with  the  same  power,  and  less  iU'r 
jary  to  the  straw.  It  is  also  less  liable  to  accidents^ 
M  when  out  of  order  may  be  repaired  by  a  commoo 
^ri^man. 

lo  vitness  whereof,  &^» 


M  2  Specification 
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Specification  of  the  Patent  granted  to  Kscihmk  Woolf, 
of  Wood-street f  Spa-Fields ^  in  the  County  qf  Middlesex^ 
Engineer ;  for  certain  Imprirjcments  in  the  Consimciion 
of  Stean^Engines,     Dated  June  7,  1804. 

X  O  all  to  whom  these    presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Arthur  Woolf  do  hereby  describe  and  ascertain 
the  nature  of  my  said   invention,    and   the  manner  in 
•which  the  same  is  to  be  performed  as  follows  ;  that  is  to 
say  :  I  have  ascertained  by  actual  experiments,  and  have 
applied  the  same  to  practice,  that  as  in  practice  it  is 
found  that  steam  acting  with  the  expansive  force  of  four 
pounds  the  square  inch,  against  the  ^\lfety  vaive  exposed 
to  the  atmospliere,  is  capable  of  expanding  itself  to  four 
times  the  volume* it  tl :on  occupies,  and  still  to  be  equal 
to  the  pressure  of  the  atmosphere;  so  in  like  manner 
steam  of  the  force  of  five  pounds  the  square  inch  can  ex- 
pand itself  to  five  times  its  volume.     Masses  or  quantities 
of  steam  of  the  like  expansive  force  of  six,  seven,  eight, 
nine,  or  ten  pounds  the  square  inch,  can  expand  itself  to 
six,  seven,  eight,  nine,   or  ten  times  its  volume,    and 
still  be  respectively  equal  to  the  atmosphere,  or  capabli 
of  producing  sufficient    action   against  the  |)iston   of  \ 
steam  engine,  to  cause  the  same  to  rise  in  tlie  old  engin 
(with  a  counterpoise)  of  Newcomen,  or  to  be  carried  int 
the  vacuous  part  of  the  cylinder  iu  the  impr^v^d  engine: 
first  brought  into  effect  by  Boulton  and  Watt ;  and  th 
ratio  is  progressive,  and  nearly,  if  not  entirely  unitbrn: 
so   that  steam,  the  expansive  force  of  twenty,  thirt; 
forty,    or  fifty  pounds, ,  the  square  inch  of  a  commi 
safety-valve,  will  expand  itself  to  twenty,  thirty,  fort^ 
or  fifty  times  its  volume  ;  and  generally,  as  to  all  the  i  *. 
terroediate  or  higher  degrees  of  elastic  force,  the  nuj 
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ber  of  times  which  steam  of  any  temperature  and  force 
can  expand  itself,  being  nearly  the  same  as  the  number 
ofpowads  it  is  able  to  sustain  on  a  square  inch,  exposed 
to  the  common  atmospheric  counterpressure  ;   provided 
alvcays,  that  the  space,  place ,  or  vessel,  in  which  it  is 
allowed  to  expand  itself,  be  at  least  of  as  high  a  tempera^ 
tare,  or  neuiiy  as  high  a  temperature,  as  that  of  the  steam 
before  it  be  allowed  room  to  expand  ;  that  is,  whatever 
be  the  degree  of  heat  necessary  to  the  permanency  of 
steam  of  the  force  of  twenty  pounds  the  square  inch,  if 
steam  of  that  force  be  employed,  the  space,  place,  or 
vessel  in  which  it  is  allowed  or  intended  to  expand  itself, 
should  be  of  the  same  temperature  or  nearly  so ;  and  so 
with  steam  of  any  other  power,  as  of  thirty,  forty,  or 
fifty  pounds  the  square  inch  ;  the  space,  place,  or  vessel, 
in  which  it  is  to  expand,  should  be  at  or  about  the  same 
degree  of  heat  as  steam  of  the  force  employed  requires  * 
for  its  existence  ;  in  which  case,  as  I  have  before  stated, 
steam  can  expand  itself  about  as  many  times  as  the  num- 
ber of  pounds  it  could  have  sustained  on  a  square  inch  a» 
aforesaid,  before  it  is  allowed  to  expand  or  dilate  itself. 
Here,  however,  it  may  be  necessary  to  remark,  that  in 
stating  this  ratio,  I  only  speak  of  the  expansion  of  steam 
as  it  can  be  managed  and  commanded  in  practice,  and 
not  of  the  absolute  expansion  which  perhaps  might  be 
obtained,  if  mechanism  could  be  made  so  perfect  as  to 
prevent  all  escape  of  steam,  and  ail  partial  condensation 
of  it  and  waste  of  heat ;  for  the  real  expansive  force  of 
steam,  1  am  inclined  to  believe,  from  the  experiments  I 
have  made,  increases  in  a  regular  ratio  a  little  beyemd 
what  rhave  stated,  though  I  would  not*  recommend  thai 
it  should  be  calculated  higher  in'  applying  it  to  steam  en- 
giocs,  because  the  difficulty  of  confimng  and  managing 
it  increases  also  as  the  elasticity  of  the  steam  is  increased, 
or  as  its  temperature  is  increased. 
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And  here  it  may  be  of  use  to  the  public  to  state  some 
facts  respecting  different  degrees  of  temperature  required 
to  bring  steam  to,  and  maintain  it  at  different  expansive 
forces  above  the  weight  of  the  atmosphere  ;  because  the 
temperature  of  the  steam  indicated  by  a  thermometer, 
having  its  bulb  in  the  boiler  which  produces  it^  ^vill  in- 
dicate  the  expansive  force  of  the  steam,  without  the  trou- 
ble and  inconvenience  of  changing  the  weights  on  the 
valve,  by  which  its  force  is  .regulated  for  the  M'ork  in- 
tended to  be  performed  by  it,  and  which  valve  acts  as  a 
common  safety-valve,  so  that  those  who  attend  the  boiler 
will  know  with  sufficient  precision  by  looking  at  the  ther- 
mometer how  they  ought  to  feed  the  fire  ;  and,  more- 
over, the  relation  between  the  temperature  and  the  ex- 
pansive force  being  know*n,  the  danger  of  accidents  from 
the  safety-valve  becoming  deranged  will  be  lessened,  for 
the  workman  will  naturally  be  led  to  notice  whether  the 
safety-valve  acts  freely,  when  the  thermometer  has  risen 
to  the  degree  that  answers  to  the  weight  with  which  the 
valve  is  loaded  for  working.  I  have  found  by  actual  ex- 
pmment,  setting  out  from  the  boiling  point,  or  two  hun- 
dred and  twelve  degrees  of  the  thermometer  commonly 
employed  in  this  country,  ivhich  is  that  of  Fahrenheit,  at 
which  degree  steam  of  water  is  only  equal  to  the  pres- 
sure of  the  atmosphere,  that,  in  order  to  give  it  an  in- 
creased elastic  force  equal  to  five  pounds  the  square  inch, 
the  temperature  must  be  raised  fifteen  or  sixteen  degrees, 
or  to  about  two  hundred  and  twenty-seven  and  a  half, 
when  the  steam  will  have  acquired  a  power  to  expand  it- 
self to  five  times  its  volume,  and  still  be  equal  to  the  at- 
mosphere, and  capable  of  being  applied  as  such  in  the 
working  of  steam  engines  according  to  my  said  invention. 
And  with  regard  to  various  other  pressures,  tempera- 
tures, and  expansive  forces  of  steam,  the  same  are  shewn 
in  the  following  table, 
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And  so  in  like  manner,  by  small  additions  of  ttfnipera- 
ture,  an  expansive  power  may  be  given  to  steam,  to  ena- 
ble it  to  expand  to  fifty,  sixty,  severity,  eighty,  ninety, 
one  hundred,  two  hundred,  three  hundred,  or  more  times 
its  volume,  without  any  limitation  but  what  is  imposed 
by  the  frangible  nature  of  every  material,  of  which  boilers 
or  other  parts  of  steam  engines  have   been  or  can  be 
made';  and  prudence  dictates  that  the  expansive  force 
should  never  be  carried  to  the  utmost  the  materiak  can 
bear,  but  rather  be  kept  considerably  within  that  limit. 
Having  thus  fully  explained  my  discovery  of  the  expan- 
sive power  and  force  of  steam,  I  shall  proceed  to  describe 
my  improvements  grounded  thereon  ;  and  in  so  doing,  I 
shall  find  it  necessary  to  mention  the  entire  steam  engine 
and  its  parts  to  which  as  an  iilvention  well  known  I   nei- 
ther can  nor  do  assert  any  exclusive  claim ;  but  at  the 
same  time  I  must  here  observe,  that,  from  the  nature  of 
my  said  discovery  and  its  application,  there  can  be  no 
difficulty  in  distinguishing  my  said  improvements  from 
the  improved  engine,  as  to  its  other  common  and  well- 
known  component  parts. 

First,  if  the  engine  be  constructed  originally  with  the 
intention  of  adopting  my  said  improvements,  it  ought  to 
have  two  steam  vessels  of  different  dimensions,  according 
to  the  temperature  or  the  expansive  force  determined  to 
be  communicated  to  the  steam  made  use  of  in  working 
the  engine ;  for  the  smaller  steam  vessel,  or  cylinder, 
must  be  a  measure  for  the  larger.  For  example,  if  steam 
of  forty  pounds  the  square  inch  is  fixed  on,  then  the 
smaller  steaui  vessel  should  bo  at  least  one  fortieth  part 
the  contents  of  the  larger  one.  Each  steam  vessel  should 
be  furnished  with  a  piston,  and  the  smaller  cylinder 
should  have  a  communication  both  at  its  top  and  bottom 
(top  and  bottom  being  here  emplo^-ed  merely  as  relative 

terms, 
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terms,  for  the  cylinders  may  be  worked  in  a  horizontal , 
or  any  other  required  position  as  well  as  vertical).     The 
small  cylinder^  I  say,  sBould  have  a  comrrjiaitcition  both 
at  its  top  and  bottom  with  the  boiler  whici.  supplies  the 
fteam,  which  communications,   by  means  of  cocks  or 
values  of  any  construction  adapted  to  ihc  UbC,  arc:  to  be 
alternately  opened  and  shut  during  the  working  of  tlie. 
eogine.     The  top  of  the  small  cjlinder  iliould  have  a 
communication  with  the  bottom  of  the  larger  cyiipder, 
and  the  bottom  of  the  smaller  one  with  the  cop  of  the 
larger,  with  proper  means  to  open  and  sliut  these  alter* 
nately  by  cocks,  valves,  or  any  other  v.eJl-known  con'* 
trivance.     And  both  the  top  and  bottom  pf  the  larger  cy* 
Under  or  s^eam  vessel  should,  while  the  engine  is  at  work, 
communicate  alternately  with  a  condensing  vessel,  into 
which  a  jet  of  water  is  admitted  to  hasten  the  condcnsai- 
tioQ ;  or  the  condensing  vessel  may  be  cooled  by  any 
other  means  calculated  to  produce  that  etlect.     Things 
being  thus  arranged,  when  the  engine  is  at  work,  steam 
of  high  temperature  is  admitted  from  the  boiler,  to  act 
by  its  elastic  force  on  one  side  of  the  smaller  piston^ 
vhile  the  steam  which  had  last  moved  it  has  a  communi- 
cation with  the  larger  steam  vessel  or  cylinder  whcicit 
follows  the  larger  piston  now  moving  towards  that  end.  of 
its  cylinder  which  is  open  to  the  condensing  vessel.     Let 
both  pistons  end  their  stroke  at  one  time,  and  let  us  now 
sappose  them  both  at  the  top  of  their  respective  cylinders, 
ready  to  descend ;  then  the  steam  of  forty  pounds^  the 
square  inch  entering  above  the  smaller  piston  will  carry 
it  downwards,  while  the  steam  below  it,  instead  of  l)eing 
allowed  to  escape  into  the  atmosphere,  or  apphed  to  any 
other  purpose,  will  pass  into  the  larger  cylinder  above  Its 
piston,  which  will  take  its  downward  stroke  at  the  same 
time  that  the  piston  of  the  smaller  cylinder  is  doing  the 
lame  thing  ;  and  while  this  goes  on^  the  steam  which  last 
V©t.  VI.'— Second  Seriss.  N  filled 


90  Patent  for  certain  Improvements 

filled  the  larger  cylinder  in  the  upward  stroke  of  the  cnr 
gine  will  be  passed  into  the  condenser,  to  be  condensed 
during  the  downward  stroke.  When  the  pistons  in  the  smal- 
ler and  larger  cylinder  have  thus  been  made  to  descend  to 
the  bottom  of  their  respective  cylinders,  then  the  steam  from 
this  boiler  is  to  be  shut  off  from  the  top,  and  admitted  to 
tbe  bottom  of  the  smaller  cylinder,  and  the  communica- 
tion between  the  bottom  of  the  smaller  and  the  top  of  the 
larsrcr  cylinder  is  also  to  be  cut  off,  and  the  communica- 
tion  to  be  opened  between  the  top  of  the  smaller  and  the 
bottom  of  tbe  larger  cylinder,  the  steam,  which  in  the 
downward  stroke  of  the  engine  filled  the  larger  cylinder, 
being  now  open  to  the  condenser,  and  the  communica- 
tion between  the  bottom  of  the  larger  cylinder  and  the 
condenser  shut  off;  and  so  alternately  admitting  the  steam 
to  the   different  sides  of  the  smaller  piston,  while  the 
steam  lust  admitted  into  the  smaller  cj'lindcr  passes  alter- 
nately to  the  different  sides  of  tiie  larger  piston  in  the  larger 
cylinder,  the  top  and  bottom  of  wliich  arc  made  to  com- 
municate alternately  with  the  condenser.     In  an  engine 
workini;  with  tlic  improvements  which  have  been  just  de- 
scribed, while  the  steam  is  admitted  to  one  side   of  the 
piston   in  the  smaller  cylinder,  the  steam  on  the  other 
side  has  room  made  for  its  iid mission  into  the  larger  cr- 
linder  on  one  side  of  its  piston,  by  the  condensation  goin**- 
on  on  the  other  side  of  t!}c  large  piston  which  is  open  to 

•  the  condenser ;  and  that  wa^te  of  (team,  which  -  trikcs 
])lace  in  engines  worketl  only  by  the  expansive  force  of 
steam,  from  steam  p^issini:;-  the  piston,  is  prevented,  for 
a!l  steam  that  passes  the  pi.vton  in  the  smaller  cylinder  is 
vfceived   into  tlu*   hir;:er.     In  siir!i  an  engine,   where  it 

•  may  be  more  convenient  for  any  particular  purpose,  the 
arranj^^ement  mav  be  altered,  and  the  top  of  tiiq  sjnalier 
made  to  eonnunnicate  witli  the  top  of  the  larger,  and  the 
hottoD)  of  the  amaller  witli  tiie  bottom  of  the  lareer  cvlin^ 
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der  ;  id  whicb  case  the  only  difference  wiJI  be,  that  when 
the  piston  in  the  smallLM*  cylinder  descends,  that  in  the 
larger  will  ascend,  and  while  the  latter  descends  the  for- 
.mer  will  ascend  ;  which  for  some  particular  purposes  may 
be  more  convenient  than  the  arrangement  before  de- 
scribed. 

Secondly,  as  the  difficulty  of  giving  a  proper  degree 
of  strength  to  large  cylinders,  and  the  cases  fur  the  same 
which  are  to  be  exposed  to  the  action  of  strong  steam^ 
increases  in  proportion  as  their  size  is  augmented,  in- 
stead of  employing,  besides  the  smaller  cylinder  or  steam 
measure,  one  cylinder  only  of  large  diameter  in  steam 
engines  of  great  power,  I  sometimes  prefer  substituting 
for  the  latter  cylinder  two  or  more  cylinders  of  smaller 
diameter,  but  of  such  dimensions  that  their  capacity  and 
the  area  of  the  pistons  worked  in  them  arc  equal  to  the 
area  of  the  one  piston,. and  the  capacity  of  the  one  cylin- 
der, which  otherwise  would  be  necessary  ;  and  such  sub- 
stituted cylinders  are  made  to  communicate  with   each 

other,  that  they  may  at  one  and  the  same  time  receive 

•  •         •  ' 

and  part  with  the  steam  by  which  the  engine  is  worked  ; 
and  their  respective  piston  rods  are  so  connected  with 
one  another,  or  with  otiier  parts  of  the  machinery,  that 
the  pistons  may  act  tojjether. 

Thirdly,  witli  regard  to  steam  engines,  which  are  al- 
ready constructed,  1  improve  the  same  by  adding  thereto 
a. small  cylinder  or  measure  for  the  steim  admitted  to  the 
working  cylinder ;  this  iujprovement  may  be  introduced 
^rith  great  advantage  into  the  bteam  engines,  constructed 
according  to  Mr.  Watt's  improvements,  which  small  cy- 
linder may  be  either  employed  only  as  a  measure  of  th« 
rteam,  or  a  piston  may  be  worked  in  it  by  the  expansive 
force  of  the  steam,  before  it  be  allowed  to  pass  into  the 
present  wo/king  cylinder  or  steam  vessel,  M'hich  in  that 

N  2  case 
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case  must  have  no  direct  communication  ivitb  the  \xSkt, 
but  must  be  supplied  with  steam  through  the  medium  of 
the  smal]  added  cylinder  or  steam  measure.    To  make 
this  more  intelligible,    suppose  the  steam  measure  or 
small  cylinder  added  to  one  of  Mh.  Watt's  dngle  en- 
ginesj  or  to  one  of  similar  construction,  and  that  the 
small  added  cyh'nder  is  furnished  with  A  piston,  to  work 
by  the  expansive  force  of  the  steain,  while  the  larger 
cylinder  works  iy  condensation,  then  all  tbint  is  netesary 
is,  that  the  top  of  the  smidle'r  added  cylinder  be  cod* 
juected  with  the  boiler,  and  furnished   with  a  cock  or 
valve  to  shut  off  the  steam,  and  the  boiler  be  of  sufficient 
•trength  :  let  a  pipe  pass  from  the  top  to  the  bottom  of 
the  smaller  added  cylinder,  furnished  with  a  cock  or 
valve,  by  which  a  communication  may  be  made  between 
the  two  sides  of  the  piston  in'  tlie  said  cylinder ;  let  a 
pipe  also  pass  from  the  bottom  of  the  smaller  cylinder  t6 
the  top  of  the  larger ;  let  the  larger  cylinder,  as  is  noW 
commonly    the    case  in  practice,   have  a  pipe  passing 
from  its  top  to  its  bottom,  by  wbicb  a  communication 
can  be  made  between  the  two  sides  of  the  pist6n  in  the 
large  cylinder ;  and  let  the  large  cylinder  comniunicatfe 
with  a  condensing  vessel,   with  valves^  cocks,  or  any 
Other  contrivance  to  open  or  shut  the  different  communi- 
cations when   necessary  ;   things  being   thus   a[nanged| 
Suppose  the  engine  at  work,  and  the  pistons  in  both  cy- 
linders at  the  top  of  their  respective  cylinders,  and  sup* 
jpose  the  steam  admitted  to  enter  the  small  cylinder  above 
the  piston ;  while  the  steam  is  thus  entering,  let  the  com^ 
munication  between  the  bottom  of  (he  small  cylinder  an4 
iiie  top  of  the  large  one  be  open,  while  the  bottom  df 

• 

the  large  one  is  open  to  the  condenser,  then  both  pistons 
will  descend.  When  they  have  reached  the  bottom  of 
their  respective  cylinders,  the  communications  between 
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the  boiler  «nd  the  small  cylinder,  betw^n  the  And!  tv*- 
Under  iind  large  cylinder,  and  betweto  tlie  latter  aiii 
the  condenser,  must  all  be  shnt  <3S\  and  the  coininiifticai» 
tions  most  be  opened  between  the  two  sides  of  fbe  smallei^ 
piston,  and  between  the  two  sides  of  the  larger  pistotti 
then  as  the  pistons  ascend,  the  steam  which  was  last  ad^ 
initted   above  the  small  piston  will  pass  to  its  under->side^ 
while  the  steam  which  was  lasit  admitted  to  the  top  of  tte 
large  from  the  lower  part  of  the  small  cylinder  will  pasi 
into  the  lower  part  of  the  large  cylinder^  under  its  piston^ 
and  both   pistons  will  at  the  same  time  ascend  by  tb6 
action  bf  the  counter-weighty  ot'  the  momentum  of  the 
fly,  as  the  case  tnay  he.  When  both  pistons  have  reached 
the  top  of  their  respective  cylinders,  the  last-mentioned 
communications  are  shut,  and  tiie  others  are  opened  a^ 
tefore,  and  both  will  descend  ;  the  steam  which  was  last 
admitted  te  tlie  under-side  of  the  small  piston  passing 
into  the    upper  end  of  the  large   cylinder,   while  die 
gteam  last  introduced  below  the  piston  of  the  large  cyKn* 
der  goes  off  to  the  condenser ;  or  an  arrangement  similaf 
to  the  following  may  be  adopted :  let  only  the  bottoni 
{ttft  of  the   smaller   cylinder    have   a  commuhicatioa 
witli  the  boiler,  and  let  tiicre  be  also  a  communication^ 
between  the  bottom  of  the  smaller  and  the  top  of  th^ 
larger  cylinder,    and  another   communication  between 
the  top   part  of  both   cylinders,  which  last-mentioned 
communication  always  remains  open ;   and  let  the  top 
and  bottom   jf  the   largo*    cylinder  also  communicate 
by  means   of  a   side-pipe  ;    and  let  the    bottom    part  ' 
of  the  large  cylinder  communicate  with  a  condenser. 
Things  being  thus  arranged,  when  steam  is  admitting 
bto  the  lower  part  of  the  smaller  cylinder,  the  piston  in 
tbat  cylinder  will  ascend ;  the  connnunication  between 
the  top  of  the  -two  cylinders  being  then  open,  to  aUo# 
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the  rteam  above  the  smaller  piston  to  pass  into  the  top  of 
the  larger,  where  it  is  not  to  be  detained,  but  along  witli 
the  steam  above  the  piston  in  the  large  cylinder^  to  bo 
^owed  to  pass  under  tiie  last-mentioned  piston  (which  is 
now  ascending  as  well  as  the  piston  in  the  smaller  cylin- 
der), the  communication  betw^een  the  two  sides  of  the 
large  piston  being  now  open,  and  the  communication 
with  the  condenser  shut  off.  Both  pistons  having  reached 
the  top  of  their  respective  cylinders,  the  communications 
which  before  were  open  must  now  be  shut  (excepting^ 
the  communication  between  the  two  cylinders  at  their 
upper  part),  and  the  communiqations  between  tbe  bot- 
tom of  the  small  and  the  top  of  the  large,  and  between  the 
bottom  of  the  large  and  tbe  condenser,  must  be  opened  ; 
the  steam  last  admitted  into  the  lower  pait  of  tlie  smaller 
cylinder  will  now  asceud  into  the  top  of  tlie  larger  and 
expand  itself,  following  the  piston  of  tbe  larger  cylinder 
which  is  now  descending,  its  other  side  being  open  to  the 
condenser,  and  (us  the  tops  of  the  two  cylinders  commu- 
nicate)  steam  will  also  pass  into  the  top  of  tlie  smaller 
cylinder  above  its  piston,  so  that  both  pistons  descend  to- 
getber  to  the  bottom  of  tbeir  respective  cylinders,  when 
a  fresli  charge  of  steam  is  again  to  be  admitted  for  a  fre^Ii 
stroke  of  the  engine. 

Fourthly.  If  my  improvements  be  applied  to  one 
of  the  engines  known  by  tbe  name  of  Watt's  Double 
Engine,  the  working  cylinder  niiist  have  no  direct  com- 
mucation  with  tbe  boiler  ;  but  must  be  made  to  comniu* 
'  nicate  at  its  top  and  bottom  alternately  with  tbe  loner 
and  upper  part  of  the  smaller  added  cylinder,  or  simplv^ 
as  the  case  may  be,  at  its  top  and  bottom,  with  the 
steam  measure,  which  has  a  direct  communication  with 
the  boiler;  the  effect  of  which  must  be  sufficiently 
^vious  trom  tbe  details  I  have  already  given  respectino- 
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the  nature  of  my  invention,  and  the  way  in  which  the 
saoie  is  to  be  carried  into  actual  practice. 

Fifthly.     With  regard  to  steam  engines,  in  which  the 
separate  steam  measure  may  not  be  thought  adviseable, 
tbe   same  may  be  improved  by  the  appplication  of  my 
aforesaid    discovery,    by    making  the    boiler,    and  the 
steam  case  or  cases  in  which  the  working  cylinder    or 
cylinders  is  or  are  inclosed,  much   stronger  than  usual ; 
aiid  by   altering  the  structure  and  cjimiensions   of  the. 
cocks,  valves,  slides,  or  other  means  pf  admitting  steam 
from  the  boiler  into  the  cylinder  or  cylinders,  in  such  a 
manner  as   that  the  steam  may  be  admitted  very  gra- 
dually by  a  progressive  enlargement  of  the  aperture^ 
so  as  at  first  to  wiredraw,  and  afterwards  admit  more  freely 
the  same.     The  reason  for  this  precaution  is  this :  steam 
of  such  great  elastic  force  as  I  employ,    if   admitted 
suddenly  into  the  cylinder  or  Cylinders,  when  more  than 
one  working  cylinder  is  employed,  would  strike  with  a 
force  tliat  would  endanger  the  safety  and  durability  of 
the  engine.     The  aperture  allowed  to  the  valve,  cock, 
or  other    contrivance  for  admitting  steam  into  the  cy- 
linder or  cylinders,  should  be  regulated  by  the  following 
consideration.     If  tlie  intention  is  tliat  the  engine  should 
v\ork   only,    or  almost  wholly,    by    condensation,    the 
.steam  in  passing  into  the  cylinder  or  cylinders  should 
be  forced  to  wiredraw  itself,  as   I  have   already  said, 
but  so  that  die  piston  or  pistons  may  perform  the  whole 
or  a  great  part  of  the  stroke  by  the  time  the  intended 
<iuantity  of  steam  has  been  admitted  into  the  cylinder 
or  cylinders  ;  for  example,  when  steam  of  forty  pounds 
tiie  square  inch  is  used,  such  a  (juantity  of  the  same 
as  shall  be  equdf  in  volume  to  one  fortieth  of  the  ca- 
pacity of  the  cylinder  or  cylinders,  and  so  in  proportion 
i^ijcn  steam  of  any  %ther  force  is  employed  ;  and  when 
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the  reqiHsite  quantity  b^s  been  admitted,  th£  steatQ  is  to 

be  shut  off  till  the  proper  niometit  for  admitting  a  fresh. 

quantity.      But  if  it  is  intended  that  advantage  shall 

also  be  taken  of  the  elastic  iorce  of  the  steam  acting  on 

one  side  of  the  piston  or  pi^itons,  while  condensation  goes 

on  tl>e  other  siue.  then  the  steara  itiust  be  admitted  more 

freely,  but  \X\\\  with  caution  at  the  first,  for  the  reason 

already  iiicritioncti.      And  in  this   as  well  as  in  every 

cytber  apj.iioution  of  my  said   improvements,  grounded 

<in  xny   said  discovery   of  the  law  of  ibe  expansibility 

of  stvam,  due  apd  effectual  means  must  be  used  to  keep 

vp.the  requi:tite  temperature    of  all  the   parts  of  the 

apparatus   into  which   the  steam   is   admitted,  and   in 

.utrhich  it  is  not  intended  to  be  condensed.     And  here 

it  may  be  proper  to  state,  t)iat,  instead  of  the  obvious 

•and  usual  means  for  accomplishing  this,  namely,  in- 

' closing  them  in  the  boiler,  or  in  a  steam  case  or  cases 

communicating  with  the  boiler,  the  following  method 

•  may  sometimes  Ije  used  with  advantage,  viz.  a  separata 

fire  under  the  steam  case  or  cases,  which,  in  that  event, 

irill  become  a  boiler  or  boilers,  and  must  be  furnished 

vith  a  safety-valve  or  valves  to  regul^^tc  the  temperature. 

By  means  of  the  last-mentioned  arrangement,  the  steam 

irom  the  smaller  cjIinJer  or  steam  measure  (when  either 

of  these  are  employed)  may  be  admitted  into  the  larger 

-cylinder  or  cjlindius  kept  at  a  higher  temperature  than 

file  smaller,  by  which  its  power  to  expand  itself  may 

be  increased ;    and   on  the  contrary,    by  keeping  the 

Jiirger  at  a  lower  temperature  than  the  smaller,  its  6x- 

•pausiUility  will  be  lessened,  wliichy  on   particular  occa* 

fions,   and   for  particular  purposes,   may  be  desirable. 

In  every  case  care   must  be  taken  that  the  boiler,  the 

case    or  cases  in   wliich    the   cylinder   or  cylinders    is 

or  arc  inclosed^  the  steam  j)ipes^  and  generally  all  tha 

parts 


an  the  Construction  of  Steam  Engines.  97  . 

parts  exposed  to  the  action  of,  the  expansive  force  of . 
the  steam,  be  of  a  strength  proportioned  to  the  high, 
pressure  to  which  they  are  to  be  exposed.    With  re- 
gard to  the  due   degrees  of  strength  of  the  parts  of  all , 
my  said  iaiprovements,  together  with  the  nature  of  th« 
materials,  and  the  proportions  of  the   same,  except  as. 
herein  described,  I  forbear  liny  iarther  description,  on. 
account  of  the  numerous  variations  to  which  the  same 
most  be  subjected ;  and  because  every  engineer,  of  suf^^ 
iicient  skill  to  be  employed  in  works  of  this  nature, « 
will,  without  difficulty,  arrange  and  determine  the  sam^ 
according  to  the  nature  of  the  case. 

Lasfly.    I  have  to  observe,  that,  to  avoid  unnecessary . 
tantologies  in  speaking  of  the  proportion  that  ought  to 
subsist  between    the    sdialler    cylinder   or  the    steam« 
measure  and   the   larger  cylinder,   or  the  quantity  of » 
steam  to  be  admitted  to  the  working  cylinder,  where  a. 
separate  smaller  cylinder  or  steam-measure.is  not  adopted, 
though  I  have  mentioned  the  regular  proportions,  as, 
for  example,  of  a  measure  or  quantity  equal  to  one  fortieth 
of  the  working  cylinder  when  steam  of  forty  pounds  thg^^ 
square  inch  is  to  be  employed,  or  equal  to  one  thirtieth, 
or  one  twentieth,  when  steam  of  thirty  or  twenty  pounds 
^  square  inch  is  to  be  used  ;  yet  these  are  not  the  only 
proportions  tha^  may  be  used,  for,  though  it  may  not 
beadviseable  that  the  proportion  of  the  smaller  cylinder 
(^  steam-measure  should  in  any  case  be  made*  much 
smaller  than  I  have  stated,  yet,  in  making  it  larger,  con- 
siderable latitude  may  be  allowed;   for  example,  with* 
^eao)  of  forty  pounds  the  square  inch  a  smaller  cylinder 
or  measure  of  one  twentieth,  or  even  larger,  or  of  some 
iatermediate  proportion,   may   be  employed  instead  of- 
*ie  of  a  fortieth  of  the  capacity  qf  the  larger  or  work-%; 
H;  cylinder ;  and  so   with  ^te^rn  of  any   other  given 
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strength.  And  it  may  be  adviseable,  that  in  a  nurobes 
pf  engine  this  should  be  the  case,  because  of  the  dif- 
ficulty of  preventing  some  waste  of  steam  or  partial  con- 
densation which  might  lessen  the  rate  of  worUng,  if 
not  allowed  for  in  the  size  of  tlie  smaller  cylinder  or 
steam-measure  ;  or  in  the  quantity  of  steam  admitted 
directly  ffom  the  boiler  into  the  working  cylinder,  where 
no  smaller  cylinder  or  steam-nieasure  is  employed  ;  and 
in  every  case  the  engine,  when  got  ready  for  work,  what- 
ever may  be'  the  proportion  that  has  been  adopted  as  in- 
tended to  be  worked  with,  should  have  its  power  tried, 
by  altering  the  load  on  the  valve  that  ascertains  the  force 
of  the  steam,  in  order  that  the  strength  of  steam  best 
adapted  for  the  engine  m^y  be  ascertained  ;  for  it  may 
turn  out  to  be  advantageous  that  the  steam  should  be 
employed,  in  particular  engines  of  an  elastic  force^  some- 
what over  or  under  what  was  fif st  intended* 
•  In  witness  whereof,  &c. 


t^ecififafian  of  the  Patait  granted  to  Richard  Bate,  of 
Little  liultonj  near  Bolton^  in  the  County  Palatine  of 
Lancaster y  Fustian  JVeaver;  Jot  a  Machine  to  pump 
Water,  and  other  useful  Purposes, 

Dated  November  26,  1791. 


With  a  Plate. 


To 


all  to  whom  these  presents  sliall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro^ 
yiso,  I  the  said  Richard  Bate  do  hereby  declare  t)iat  niv 
fSLiA  invention  of  a  macfiine  to  pump  water,  and  othei 
pscful  purposes,  is  described  in  the  plan  and  description 
thereof  hereunto  annexed. 
In  witness  whereof,  &c.  . 

Pescriptio: 
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Description  of  the  Drawings. 

I'ig.  1,   Platfe  VL  is  an  horizontal  view  of  tlie  en«> 
gine  or  machine,  part  thereof  being  a  frame  of  wood. 
A  A  A  A  A»    five    ribs,   placed   two   inches    asunder, 
for  the  purpose  of  letting  the  different  wheels  of  the 
said  machine,  and  the  two  beam-levers  DD,  to  work 
and  pass  in  the  distances,  (in  the  said  figure,)  and  also  ia 
Fig.  2,     Fig.  3  is  a  new-constructed  lever,  with  a  seg<* 
nental  circle  of  brass  or  iron  at  one  end  thereof,  con- 
taining a  varuible  number  of  teeth,  moving  or  working 
upon  an  ir^n  crank,  with  an  iron  notch,  returned  catch 
aod  stop,  fixed  upon  one  end  of  the  crank  and  the  head- 
stock  in  which  the  said  crank  is  fixed ;  the  notch  and 
catch  being  to  keep  the  teeth  of  the  said  segmental  cir« 
cle  firm  in  the  teeth  of  the  lever-^ wheel  N,  in  both  Fig.  l 
and  2,  during  every  stroke  or  return  of  the  lever,  and 
the  scop  to  lift  up  the  catch  at  the  end  of  every  stroke 
or  return  to  make  or  effeqt  a  new  one,  for  the  purpose  of 
setting  or  patting,  continuing,  and  keeping,  the  whole 
of  the  wheels  and  other  works  or  movement  contained 
and  fixed  iu  the  said  machine  in  motion.     K,  the  iron 
crank.     L,  the  retui'ned  catch.     M,  the  notch  to  receive 
the  catch,  and  O  the  stop  to  lift  the  notch  M  at  the  end 
of  every  stroke  or  return  of  the  lever  C.     O,  ia  Fig.  l, 
is  an  iron  axle,  which  lieth  horizontal  to,  and  extends 
from,  one  side  of  the  said  frame  to  the  other,  iu  five  se<^ 
parate  steps  of  brass,  fixed  separately  upon  five  wooden 
bead  stecks,  for  such  axle  to  lie  in,  and  move  and  turn 
round  upon,  (the  two  steps  in  each  of  the  outsidemost 
head  stocks  covering  each  end  of  such  axle,  and  keeping 
the  same  firm  in  the  suiJ  five  stops);  which  said  axle 
passes  through  four  iron   wheels,    fixed  fast  upon   the 
•quafes  of  the  said  axle,  which  wheels  arc  for  the  fullow- 
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ing  purpose;  viz.  the  above-mentioned  lever-wheel  (whose 
diameter  is  five  inches  and  one>tenth  of  an  inch  in  the 
above-described  drawing,  marked  N,  Fig.  1,)  receives 
and  is  worked  by  the  teeth  in  the  said  segmental  circle 
at  the  end  of  the  aforesaid  lever,  which  lever-wheel  turns 
the  axle,  and  the  three  other  wheels  thereupon  fixed  as- 
aforesaid.  The  beam  lever-wheels  £  E,  in  the  same 
figure,  (whose  respective  diameters  are  nine  inches  and 
five-tenths  of  an  inch  in  the  model,)  being  toothed  half 
way  round  their  respective  circumferences,  work  the 
hereinafter  mentioned  and  described  beam  levers  F  F  in 
same  figure.  (The  toothed-parts  of  these  two  last-men- 
tioned wheels  are  reversed  ;  that  is  to  say,  the  teeth  of 
the  one  wheel  are  uppermost  when  those  of  the  other  are 
underneath  or  below  the  centre  of  such  other  wheel,  in- 
order  to  work  the  said  beam -levers  alternately,  the  one 
rising  whilst  the  other  is  falling.)  And  the  other  toothed- 
wheel  G,  in  said  Fig.  1,  (whose  diameter  in  the  same 
model  is  also  five  inches  and  one-tenth  part  of  an  inch,) 
works  and  turns  two  other  wheels,  the  one  marked  H  in 
said  Fig.  1,  (whose  diameter  is  also  five  inches  and  one- 
tenth  part  of  an  inch);  but  the  other  being  a  multiplying 
wheel,  on  one  inch  and  nine-tenths  of  an  inch  in  diameter 
in  the  aforesaid  model,  lying  exactly  underneath  the 
wheel  G,  cannot  he  seen  in  said  Fig.  1 ,  which  wheel  II 
turns  another  multiplying  wheel  of  the  same  diameter  of 
the  last-mentioned  multiplying  wheel,  fixed  upon  the 
axle  of  the  fly-wheel  B  b ;  which  fly-wheel  regulates  the 
motion  of  all  the  said  wheels  N  £  E  G  H,  and  the  multi- 
plying wheel  underneath  the  wheel  H.  D  and  D,  in 
both  Figs,  i  and  2,  are  bcam-lcvers,  of  twenty-six  inches 
and  one-tenth  of  an  inch  each  in  length  from  the  ex- 
treme ends  to  the  sweep  of  %he  segmental  circle  thereon 
hereinafter  described,  and  twenty  inches  from  the  respec^ 
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lire  centre  or  axis  of  such  beam-levers  to  such  sweeps 
of  the  said  segmental  circle,  and  which  sweeps  are  re- 
spectively fifteen  inches  and  eight-tenths  of  an  inch  ia 
lengthy  fixed  upon  the  axle  P ;  the  segmental  head 
parts  being  of  wood,  with  a  segmental  circle  of  brass 
screwed  to  each,  containing  thirty-four  teeth  in  the  said 
model,  more  or  less,  and  which  same  teeth  meet  and  re- 
spectively enter  the  teeth  of  the  said  beam-lever  wheels 
E  E  above  described.  From  each  of  which  beam-brads 
hang  suspended  the  weights  marked  X  X,  ia  order  to  in- 
crease their  power  in  dropping  after  their  respective 
teeth  have  parted  from,  or  quitted  those  in  the  respec- 
tive beam-lever  wheels,  whereby  the  power  of  the  wheels 
upoo  the  axles  P  and  U  are  greatly  increased.  Upon 
which  axle  P  are  fixed  two  detent  or  saw-toothed  wheels 
QQ,  which  pass  through  a  notch,  nick,  or  opening,  ia 
the  said  extreme  ends  of  each  beam-lever,  which  being 
held,  stopped,  or  detained,  by  two  iron  stays,  causes 
the  action  of  the  axle  U,  in  both  the  said  Figs.  1  and  2, 
placed  underneath  the  axle  P  and  the  two  wheels  there- 
Qpon  fixed  marked  S,  in  Fig.  1 ,  whose  diameter  is  also 
five  inches  and  one-tenth  part  of  an  inch  in  the  aforesaid 
model ;  but  the  other  being  a  multiplying  wheel  also,  of 
one  inch  and  nine-tenths  of  an  inch  in  diameter  in  tlie 
aforesaid  model,  lying  exactly  underneath  the  wheel  S, 
cannot  be  seen.  Which  two  last-mentioned  wheels  tura 
the  other  fly-wheel  B  ;  which  fly-wheel  regulates  the 
motion  ^  all  the  said  wheels,  fixed  upon  the  said  two 
axles  P  and  U  ;  which  axle  U  being  made  square  at  one 
end,  and  extending  two  inches  in  the  said  model,  from 
or  out  of  the  said  frame,  enters  into  a  square  socket  in 
the  centre  of  the  wheel  A,  Fig.  4,  whose  diameter  is 
two  inches  and  seven-tenths  of  an  inch  in  the  said  model, 

and 
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atid  thereby  works  the  bucket-pump,  Fig:  4,  hereinafter 
described. 

Fig.  4,  is  a  new-inveiited  bucket-pump,  for  the  pur- 
pose of  raising  large  quantities  off  water,  which  may  be 
afterwards  turned  upon  a  water-wheel.    The^  wheel  A, 
whose  diameter  in  the  said  model  is  two  inches  and  seven- 
tentbs  of  an  inch,  being  fast  upon  the  same  axle  with  the 
roller  Ddj  the  square  socket  iixed  upon  or  in  the  centre 
thereof  receives  the  square  end  of  the  axle  U,  in  Figs.  1 
and  2,  DJ.     D  and  Dare  octagonal  rollers,  whose  re- 
spective diameters  are  three  inches  and  eight-tenths  of  an 
inch  in  the  same  model,  turning  upon  their  respective 
axis  for  the  purpose  of  turning  the  cans  or  buckets  of  the 
same  pump.    (?^ee  Fig.  5-)    E  E  and  E,  being  three  of  the 
respective  cans  or  buckets  fixed  to  certain  links  of  iron,  as 
being  described.  Fig.  6,  being  a  link,  and  Fig.  7,  being 
a  link  and  can,  fixed  together,  which  go  round  the  afore- 
said rollers  D  cf,  D  and  D,  and  are  filled  with  water  along 
■with  the  rest  of  the  cans  or  buckets,  as  described  in  Fig.  4, 
and  are  filled  with  water  out  of  a  trough  or  reservoir  of 
water,  to  be  placed  at  tiie  foot  or  bottom  of  the  same 
pump ;  and  when  they  respectively  arrive  at  F,  empty 
themselves  into  the  trough  G  ;  wljjch  water  runs  out  of 
the  same  trough  at  H,  in  said  Fig.  4,  upon  or  into  the 
buckets  of  a  water-wheel. 

N.  B.  The  above  machines  and  parts  thereof  may  be 
made  of  different  sizes  and  dimensions  at  pleasisre. 
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fipecijicaium  of  the  Patent  granted  io  Robert  FmrH,  of 
Broughien^  in  the  Coimty  qf  Lancaster ^  Dyer ;  for  an 
mprovtd  Method  of  dyeing  Cotton  JVoolj  Cotton  Twisty 
Cottoft  Weft^  and  Cotton  Chthj  qf  a  Nmkeen  Colour 
widqfa  Btff  Colour.    Dated  October  3,  1804. 

X  O  all  to  wbom  these  presents  shall  come,  tec. 
Now  KNOW  Y£,  that  in  pursuance  of,  and  in  complianco 
withi  the  said  recited  proviso,  I  the  said  Robert  Frith  da 
hereby  declare  that  the  nature  of  my  said  invention,  and 
the  manner  in  which  the  saoie  is  to  be  performed,  is  as 
follows :  My  invention  or  discovery  of  an  improved  me« 
ihod  of  dyeing  cotton  wool,  cotton  twist,  cotton  wefb^ 
aad  cotton  cloth,  of  a  nankeen  colour,  and  of  a  buff  co« 
lour,  consists  in  the  use,  either  conjoined  or  successive, 
of  an  infusion  or  decoction  of  galls,  mahogany  bark,  al« 
der  bark,  oak  bark,  elm  bark,  schumach,  and  madder^ 
or  of  any  one,  two,  or  more  of  them,  and  of  a  solution 
of  iron,  prepared  by  means  of  the  sulphuric,  nitric,  mii« 
fjatic,  an4  acetous  acids,  or  any  one  or  more  of  them,  or 
by  any  qther  acid  or  acids  commonly  used  for  such  8olu« 
tions,  er  prepared  in  any  other  way  in  which  the  scJu- 
lution  of  iron,  commonly  called  iron  liquor,  is  pre- 
pared. 

And  I  disclaim  under  this  patent  the  use  either  of  the 
above  infusion  or  decoction  solely,  or  of  the  above  solu- 
tion solely ;  and  confine  my  invention  or  discovery,  and 
fight  to  the  use  of  both,  either  jointly  or  successively,  the 
same  having  never  been  before,  either  jointly  or  succes« 
sively,  used  in  the  same  process  in  dying  buif  or  nankeen, 
and  being  substances  which  probably  were  not  tried  for 
that  purpose,  because  they  are  the  common  ingredients 
used  in  making  black  ink* 

I  also  disclaim  any  right  to  the  invention  of  making 
or  preparing  the  above  infusion  or  decoction,  and  solu- 
tion. 
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tion>  (MT  any  of  tbem,  reserving  nevertheless  to  mjrsdf 
such  right  as  I  have  under  a  former  patent  *,  dated  May 
25,  179Sy  to  my  invention  of  a  then  new  chemical  n^e* 
thud  of  d>ing  different  permanent  colours  upon  cotton, 
linen^  woolJen,  and  silk,  for  the  term  in  such  former  pa*, 
tent  mentioned. 

.  As  it  is  necessary  in  the  use  of  my  invention  here  spe- 
cified to  connect  it  with  other  processes  in  dyeing  before 
known,  I  shall  now  state  the  manner  in  which  I  most 
eoromonly  connect  it  with  other  processes,  and  which  I 
believe  to  be  the  most  advantageous  nunle  of  connecting 
or  using  it.  After  washing  the  substance  to  be  dyed  in 
^ot  water  i  first,  I  dip  it  into  an  infusion  or  decoction  of 
gallsy  mahogany  bark,  alder  bark,  oak  bark,  dm-bark, 
^chumach,  and  madder^  or  of  any  one,  two,  or  more  of 
them.  Secondly,  I  pass  it  through  a  solution  of  iron, 
prepared  as  before  mentioned.  Thirdly,  I  wash  it' well 
in  warm  water.  Fourthly,  1  pass  it  through  a  solution  of 
so^  in  water,  or  through  a  solution  of  any  of  the  alka- 
lies, either  mild  or  caustic,  in  water,  or  through  lime- 
iRrater.  Fifthly,  I  dip  it,  while  remaining  wet,  into  a 
solution  of  till  prepared  by  means  of  either  the  nitric 
acid,  or  the  muriatic  acid,  or  the  nitro-mqriatic  acid,  di- 
luted witli  water.  After  washing  the  substance  so  dyed 
in  warm  water,  and  drying  it  in  the  usual  way,  the  ope- 
ration is  complete.  The  first  and  second  operations  may 
be  performed  in  a  different  order  ;  that  is,  the  substance 
to  be  dyed  may  be  first  put  into  the  solution  of  iron,  and 
afterwards  dipped  into  the  before-mentioned  infusion  or 
decoction,  or  the  infusion  or  decoction  and  solution  of 
iron  muv  be  mixed  together,  and  the  substance  to  be 
dyed  may  be  passed  through  tlie  mixture ;  but  1  prefer 
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the  successive  nse  of  the  infiisron  or  decoction,  and  the 
solution  of  iron,  in  the  order  in  which  I  hare  first  men- 
tioned them. 

It  may  be  proper  to  state,  for  the  information  of 
those  persons  who  are  not  conversant  with  the  art  of  dy* 
ing,  that  in  the  above  process  an  infusion  or  decoction 
of  galls  produces  a  yellowish-buff  colour,  and  that  the 
addition  of  a  small  quantity  of  mahogany  bark  or  aldet 
bark  to  the  infusion  or  decoction  of  galls  produces  a 
proper  buff  colour ;  and  that  the  addition  of  a  greater 
quantity  of  mahogany  bark  or  alder  bark  to  the  infusion 
or  decoction  of  galls  produces  a  nankeen  colour,  the  pro- 
portions of  each  of  which  may  be  varied  according  td  . 
tlje  shade  of  colour  which  the  dyer  wishes  to  produce. 

In  witness  whereof,  &c. 
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Method  of  preventing  Accidtfits  to  Horses  and  Carriages  m 
going  down  II ills y  hy  a  Gripe^or  Ciasp  acting  on  thi 
Naves  of  the  Wheels  of  the  Carriage. 

By  Mr.  William  Bowler,  of  Finsbury^trett. 

With  an  Engraving. 

From  the  Tit  ansactioks  of  the  Society  for  the  £ncoa<* 
ragement  of  Arts,  Manufactures,  and  Commerce. 

Ten  Guineas  were  presented  to  Mr.  BovruLtifor  this 

Invention. 

ijY  means  of  this  contrivance  a  cart  may  be  stopped  in 
an  instant  in  going  down  the  steepest  hill  with  a  load^ 
T^'itliout  stopping  the  horses,  by  the  carter  only  pressing 
Ins  hand  opon  a  lever.  This  plan  would  likewise  b^ 
Highly  advantageous  in  case  of  a  horse  taking  iright,  as 
tbe  carriage  may  be  instantly  stopped  by  the  brace  clasp- 
VoL.  VL-^SfcoND  Scries.  P  ing 
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ijDg  the  wheels.  It  may  also,  with  little  alteration ^  an- 
swer  for  a  broad- wheel  waggon  with  a  heavy  load.  By 
the  present  method  a  coachman,  whilst  sitting  on  his 
box,  may  confine  or  release  the  wheels  of  his  carriage  at 
pleasure,  and  prevent  accidents  in  descending  hills,  or  in 
managing  restive  horses. 

Reference  to  the  Engraving,  Fig.  1,  Plate  VII. 

.    A  B,  the  extent  of  the  body  of  the  cart. 
C  D,  tlie  two  shafts. 

E,  the  front  ladder  of  the  cart,  part  of  which  projects 
over  ,the  shafts,  and  is  supported  on  them :  the  other 
part  is  fastened  to  the  upright  piece.F. 

G,  the  handle  of  the  lever,  sliding  betwbct  two  up- 
rights, and  moveable  on  an  iron  bar  and  pivot  at  H,  in 
the  upright  piece  F.     By  pressing  down  this  handle,  the 
moveable  joints  f  K  raise,  upwards  the  lower  part  of  ano- 
%h^Y  lever  L,  so  as  to  press  against  the  lower  part  of  the 
nave  of  the  wheel,,  and  at  the  same  time  the  moveable 
joints  press  down  tbe  lever  O,  and  cause  this  lever  to  act 
against  the  upper  part  of  the  nave  of  the  wheel ;'  thus 
compressing  the  nave  of  the  wheel   betwixt  a  double 
^  brace,   and  either  retarding  wholly  the  motion  of  the 
wheel,  or  allowing  it  to  move  a  little,  as  may  be  thought 
requisite.     The  circle  of  the  nearer  wheel  is  shewn  by 
.  the  dotted  lines  P  ;  but  this  wlieel  is  not  added,  as  it 
would  prevent  this  gripe  from  being  clearly  seen.     The 
handle  of  the  lever  G  j)r(Hluccs  at  the  same  time  a  similar 
effect  on  i!ie  further  wheel  R,  by  means  of  the  bar  of  iron 
which  crosses  the  cart  at  H,  and  acts  in  the  same  manner 
on  similar  double  joints  at  the  other  side  of  tho  cart,  as 
may    be   seen  at  S,  where  the  farther  double    gripe  h 
shewn  pressing  on  the  nave  of  the  farther  wheeL 
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T,  a  small  catch,  which,  by  falling  into  the  notches 
or  teeth  of  the  lever,  when  it  is  pressed  down,  holds'^both 
tbe  gripes  in  one  certain  position. 

When  the  wheels  are  to  be  set  at  liberQr,  the  catch  T 
is  removed  out  of  the  teeth  of  the  fever ;  then  the  lever 
G  is  raised  above  the  hole  V,  and  kept  from  sliding  down 
by  an  iron  pin,  attached  to  the  chain  U,  being  put  «in- 
deraeath  the  lever,  through  the  hole  V. 

The  iron- work  is  not  any  inconvenience  in  the  loading 
or  unloading  of  the  cart,  nor  occupies  any  room  tritbin* 
it;  and,  what  is  of  material  consequence  in  new  inven* 
tions,  it  may  be  managed  by  the  carter  with  much  less 
time  and  trouble  than  the  common  hook  and  drag  chain. 
It  is  also  much  more  secure  in  its  action,  as  it  binds  on 
both  wheels  at  once,  and  gives  a  uniform  steady  draught 
for  the  horses,  which  prevents  them  from  falling  down. 


Method  of  raising  a  Roof  sunk  in  the  Middle . 
Irwented  by  Mr.  James  Wo  art,  of  Fulhrnn. 

With  an  Engraving, 

From  the  Transactions  of  the  Society  for  the  Encou* 
ragement  of  A|lts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Twenty  Guineas  were  voted  hy  the 
Society  to  Mr.  Woakt  for  this  Invention. 

Fig.  2,  Plate  VII.  shews  the  new  and  old  truss  corn* 
b'med. 

A  A,  is  the  principal  new  truss.  It  is  bolted  into  the 
old  girder  B  B  at  C  C,  and  also  secured  behind  the  said 
bolts,  by  firm  corkings  D  D,  four,  inches  square,  whidi 
l&ay  be  made  of  hard  wood  or  iron,  and  are  let  one  half 
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into  th^f  new  principal  A,  and  tb«  other  half  into  the  old 
girder  B^  in  order  to  prevent  a  lateral  pressure  upon  the 
walls.  The  bolts  go  through  the  new  truss  A  and  the  old 
girder  B. 

£  £  £  E»  is  a  squslre.oak  frame ;  F  F,  the  slider  within 
H ;  which  slider  is  rather  thicker  than  the  square  frame, 
and  i^otched  into  the  old  king  post  at  G,  through  which 
part  it  is  bolted  with  two  iron  boltn. 

H  H  H  H,  are  four  braces,  franKd  at  one  end  into  tlie 
principal,  and  at  the  otiier  into  the  square  frame  £> 
There  are  butments  at  tbe  ends  of  each,  and  they  are  se^ 
cured  by  iron  plates ;  they  are  farther  strengthened  by 
two  cross  pieces. 

.  II f  two  bolts,  with  screws,  extending  from  tbe  top  of 
^  square  frame  E  through  tl>e  slider  F ;  which  screws 
aerre  to  raise  up  the  king  po$t  and  the  centre  work  of  tlie 
old  truss  and  roof,  by  means  of  nuts,  under  tbj^  sliding 
piece  F. 

K  K  K,  are  three  screws,  hooked  at  the  bottom,  un- 
der the  old  girder  B9  which  screws  shociki  be  worked  at 
the  same  time  the  slider  is  screwed  up^  in  order  to  raise 
the  sunk  centre  of  the  old  girder  to  its  proper  height. 

L  L,  the  wall  plates  on  whicli  the  girder  lies. 

Fig.  3,  the  new  truss  shewn  separate* 

A  A,  the  principals* 

DD|  the  corkings,.  shown  by  dotted  lines,  being  on 
the  other  side  of  the  principals  \  they  should  be  made  of 
iron,  or  very  hard  wood. 

£,  the  square  frame,  made  of  oak, 

F,  the  oaken  sliding  piece,  which  is  moveable  in  a 
groove,  in  the  sides  of  tbe  frame* 
;    H  H  H  H,  the  four  braces,  shewing  their  butments. 

I,  (he  nuta  and  screws  of  tl^  two  bolt$  in  the  sliding 

pic?«. 

KKK, 


n.VIZ.TiLTI.SttBiul  Smi^. 


qf  thfi  SakMburg  MeiM  (f  bk^hing  CoHtm,       lo^ 

KK K)  the  other  screws  ^  tbo  hooked  parts  of  which 
are  exhibited  iQ  a  aide  view,  to  explaio  their  construp- 
tioo,  and  bow  they  act  upon  the  girder. 

Letters  from  the*  Rev.  John  Owen,  of  Fulhaniy  Mr. 
George  Smith,  of  Putney,  en^  Hennege  Legge,  Esq.' of 
Putney-house,  noticed  in  high  terms  Mr.  Woart^s  cha^ 
ncter  and  abilities.  Mr.  Smith  stated,  in  his  iejtter  of 
the  12th  of  May,  tlie  particular  circumstances  which  oc- 
curred during  the  present  business.  H.  Legge,  Esq.  at 
whose  house  the  iniproy«ment  *  made  by  Mr.  Woart, 
as  noticed  in  a  former  volume,  was  executed,  certified, 
on  the  11th  of  May,  1803,  that  Mr.  Woart  was  entitled 
from  him  to  a  testimony  of  his  superior  skill,  and  that 
he  ^as  also  the  efficient  person  employed  on  tlie  present 
occasion. 

Of  the  Saltzburg  Method  </  bleaching  Cotton ;   and  the 
Art  of  dyeing  Cotton  and  Flax  a  solid  Red. 

By  M.    C.    SCHOERBRIVC, 

From  Kong.  Vetensk.  Academ.  kya  Handlingar. 

1.  X  H£  <:ottOQ*.thread  is  always  washed  before  it  is 
|i?en  to  be  woven.  The  method  of  washing  in  question 
readers  it  whiter  than  the  ordinary  bleaching.  It  may 
be  performed  equally  well  upon  the  woven  cotton.  This 
method  of  waabing  the  cotton,  which  is  called,  for 
vbat  reason  I  know  not,  the  Saltzburg  method,  notwitb* 
rtandiog  that  it  is  practised  principally  at  Ratisbon,  where 
fcar  families  have  for  a  long  time  possessed  it  as  a  secret, 
vbioh  h83  not  yet  transpired ;  this  metliod,  I  say,  renderf 

*  A  method  of  sqjcuring  beams  or  girders  of  timbers  decayed  by 
lime,  or  injared  by  the  dfy-rot.    See  to).  1L  of  the  present  series  of 
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the  cotton  more  pliable ;  the  cloth  which  is  made  of  it 
is  of  a  closer  and  more  even  texture  ;  the  cotton  does 
not  require  any  farther  bleaching,  and  when  it  is  after- 
words dyed,  it  takes  a  more  beautiful,  more  solids  and 
ZD»ce  uniform  colour.  This  washing  is  performed  with 
soap-wutcr  and  a  strong  ley,  in  the  following  manner. 

The  articles  to  be  washed,  which  generally  consist  of 
cotton   thread,  stockings,  caps,  and   handkerchiefs,  are 
spread  out  in  a  large  vat,  and  disposed  in  the  following 
order.     The  bottom  of  the  vat  ii>  covered  with  a  piece 
of  coarse  linen,  above  which  are  placed,  first  the  hand- 
kerchiefs,   then  the  stockings   and   caps,  and  lastly  the 
thread.     The  whole  is  then  covered  with  another  piece 
of  coarse  linen,  of  a  close  texture  and   very  clean^  in 
such  a  manner  as  entirely  to  prevent  the  contact  of  the 
air.     A  caldron,  ] 4  Swedish  ell  in  diameter  above,  and 
Ij- below,  and   an  ell  deep,  is  filled  *  with  water,  and  a 
sufficient  quantity  of  caustic  ley  is  added  to  make  it  feel 
unctuous  to  the  touch.     To  this  water  are  then  added 
2 lbs.  of  Ratisbon  soap,  in  shavings.     A  fire  is  then  made 
under  the  caldron,  and  when  the  ley  boils  it  is  poured 
upon  the  cotton  ;  it  is  drawn  off  a  little  after,  in  order 
to  beat  it  anew,  and  during  this  interval  hot  soap^vater 
js  continually  poured  upon  the  cotton. .   These  operations 
are  continued  front  four  to  six  hours,  or  till  it  is  certain 
that  the  cotton  is  well  soaked  and  heated.     It  is  then 
still  steeped  for  twenty-four  hours  in  soap-water.     This 
operation  is  generally  performed  between  midnight  and 
six  o'clock ;  the  following  morning  the  soap-water  is 
(Irawn  off,  the  cotton  is  well  washed,  and  the  water 
pressed  out  of  it  by  means  of  a  screw-press.     This  is  tlie 
first  wasliing. 

When  the  cotton   has  been  thus  well  steeped,  they 
proceed  to  the  principal  washing  in  the  foUqiwiug  manner* 

The 


and.  the  Art  of  (fyeiitg  CotUm  and  Flax  a  solid  Red.  H 1 

.    The  steeped  cotton  is  disposed  in   the  vat  as  before, 
only  with   this   difference,  that  it   is  surrounded   witli 
cotton  instead  of  linea  cloth,  which  resists  less  the  action 
of  the  caustic  ley.     Tliey  must  have  prepared  a  clear  and 
colourless  ley  witli  two-third  parts  of  becch-aslies,  and  one- 
third  part  of  lime.     This  ley  is  brought  to  tliat  degree  of 
concentration  that  au  egg  sinks  slowly  in  it.     The  ley  is 
boiled  and  poured  upon  the  cotlon  ;  it  is  then  drawn  off, 
heated  anew,  and. poured  again  upon  the  cotton.     Tkey 
contiime  to  repeat  this  process  from  midnight  till  noon, 
or  the  space   of  twelve  hours.     The  whole  of  the  ley  is 
then   drawn  off,  tlie  vat  is  removed,  the  cotton,  while 
■hot,  is  spread  out,  by  means  of  the  hands  covered  with 
gloves,  upon  a  table,  after   which   it  is  put  again  into 
the  vat  but  in  a  reversed  order.     The  same  washing  is 
repeated  with  cold  lej',  and  contiimed  for  twenty-four 
hours. 

The  caldron  is  then  filled  with  water,  two  pounds  of 
soap  put  into  it,  and  made  to  boil.  The  cotton  is 
washed  with  this  water,  which  is  continually  kept  boiling 
for  twenty  hours,  and  it  is  left  to  steep  for  ten  or  eleven 
hours.  After  this,  the  water  is  drawn  off,  the  cotton 
is  taken  out  of  the  vat,  and  spread  out  upon  a  long 
wooden  table,  wliere  they  wash  it  with  pure  water, 
striking  it  with  a  beetle,  after  which  it  is  washed  in 
running  water.  Finally,  tJK^  water  is  squeezed  out  by 
means  of  a  press,  and  the  cotton  put  to  dry  upon  poles 
in  the  sun,  or,  during  moist  weather,  in  a:  proper 
chamber. 

The  leys  of  these  washings  cannot  be  iMijpIoyed  a  se- 
cond time,  as  they  have  acquired  the  colour  of  blood. 
They  are  mixed  together  and  employed  for  the  common 
leying  of  linen.     The  soap-water  is  rejected. 

The  poles  upon  which  the  cotton  is  hung  ought  to  be 
washed  every  time.     It  is  preferable,  when  the  weather 
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permHs,  to  expose  each  piece  to  the  free  access  of  tlie 
air,  br  sttspending  them  apon  lines.  The  articles  laust 
not  be  crowded  too  close  together,  lest  the  parts  to  which 
the  air  has  not  free  access'should  become  stained  with 
brot^n  stripes. 

Raw  linen-cloth  and  thread  may  receive,  by  the  same 
method,  a  half  bleaching,  only  the  ley  mast  be  made 
cf  bit  half  the  strength,  and  the  leying  must  not  be 
eotltiooed  for  so  great  a  length  of  time  as  with  the 
cotton,  for  fear  of  weakening  the  texture  of  the  threads 

IT.  Linen  and  cotton,  as  vegetable  substances,  have 
the  defect  of  not  taking  colours  with  solidity.  The 
cause  resided  in  tlieir  resinous  principle,  which  we  must 
endeavour  to  remove  from  them.  Alcohol  wbuld  be  a 
sure  and  easy  solvent  for  this  principle;  but  its  price 
is  too  high  to  admit  of  iti>  being  used  for  that  purpose. 
After  alcohol,  the  best  solvents  of  this  principle  are 
oils  of  all  kinds,  but  especially  fish-oil.  The  cotton  is 
steeped  for  twenty -four  hours  in  this  oil,  after  boiling 
it  anew  for  the  space  of  two  hours ;  it  is  wrung  out ; 
it  is  suspended  for  some  days  in  the  air,  in-order  that  the 
oil  may  detach  itself  well  from  it ;  it  is  entirely  free^l 
from  oil  by  the  aid  of  a  strong  hot  ley,  and  it  is 
washed  and  dried.  We  may  likewise  employ  for  this 
purpose  a  lev  of  two-thirds  of  ashes  and  one-third  of  lime, 
and  as  much  sheep's  dung  as  both  the  ashes  and  lime 
taken  together.  *  The  cotton  is  not  only  boiled  in  this 
ley,  but  it  is  Icyed  several  times,  aiKl  inished  ^very 
time  with  pure  water.  We  may  likewise  wash  the  cot- 
ton thread  in  water  into  which  a  quantity  of  potash  has 
been  put  sufficient  to  render  it  unctuous  to  the  feel.  The 
thread  is  let  bott  in  it  for  twelve  hours,  or  till  the 
ley  become^  black.  Then  the  thread  is  washed,  and 
steeped  in  water  acidulated  witli  sulphuric  acid  (at  most 
two  drachms  of  acid  to  a  pot  of  water).    After  steeping 
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aJfuU  hour,  it  4s  taken  out^  wa^hed^  and  put  to  dry-.    If 
die  Soltzburg  method  of  bleaching  were  once  generally  . 
kooirn,  wc  should  no  more  be  obliged  to  buy  cotton 
thus  bitched,   or  to  $end    cotton  to  Ratisibon  to   bo 
bleached.    In  ordei^to  ascertain  whether  cotton  bleached 
in  any  manner  is  perfectly  freed  from  resin  and  tit  to 
receive   the  colour,  a  gla&s  is  filled   with  water,   and. 
upon  the  edge  gf  it  a  thread  of  cotton  is  placed,  with 
oue  of  its  cods  plui^ged  into  the  water,  xvhiJsl  the  other 
lemains  on  the  outside  of  the  glass ;  if  the  end  whicK 
is  pluogef]  into  the  water  does  not  float  at  the  top  of 
it,  ai^d  if  the  other  supks    up  the  liquid  and  imme- 
diateilyjot^  some  of  jt.  run  down^  it  «s  a  prppf^hjat  thd 
cotton  has  the  requisite  purity.  . 
The  cotton  being  thus  purified,  it  must  4jaM  throngH 

•        ^  -4     1 

three  mordants ;  viz.  1.  a  decoctiou  of  gAU$>  2^  a  sohi^ 
don  of  tin,  and  S.  alum^ water. 

4.  Dtcoctien  of  galls.  For  one  ponnd  of  cotton  or  lineii 
thread.  For  the  first  take  half  a  pound  of  black  ^alls^ 
and  for  the  second  a  pound.  Pomid  th/e, galls  coarsely^ 
and  boil  them,  together  widi  a  handful  of  birchjeaves, 
in  a  caldron  of  water  with  2|  pots  of  rain-water,,  tjil^ 
it  is  reduced  to  one  half.  Let  the  decoction  subsidiy 
and  pour  the  liquid,  whilst  still  hot,  through  a  clotfa^ 
uppn  the  cotton  ;  let  tlie  cotton  steep  in  it  for  twenty -^ 
fpur  hours,  turning  it  frequently,  in  order  that  it  may 
be  imifwmly  penetrated  with  the  galling  prbciple.  Then 
take  it  put,  wring  it,  and  put  it  to  dry,  suspended  in 
a  free  air,  or  io  a  warn  chamber.  Care  must  only  be 
taken  that  Up  water  may  fall  upon  the  cotton,  which 
would  pc^asion  spots  iu  the  dyeing  In  this  operation, 
the  threap  ought  ip  be  strongly  pressed  together  in  order 
that  the  galls  may  penetrate  it  in  an  uniform  manner. 
After  this  it  is  transported  into  a  solution  of  tin,  miide 
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iu  shall  be  specified'^  and  ths  decoction  of  galls  is  put 
))jy  to  be  used  in  the  ahiming. 

2.  The  solution  of  tin  is  made  in  tbe  fotloiring  mantier. 
$a1  ammoniac  or  sea-salt  in  fine  powder  are  dissolvod  to 
saturation  in  one  pound  of  aqua  fortis.  We  then  add 
(wo  ounces  of  fine  English  tin,  in  shavings,  or  as  much 
fL&  tlie  acid  liquor  can  hold  in  solution.  We  also  disr 
solve  tno  ounces  of  sea-salt  in  a  pint  of  rain-water,  and 
pour,  drop  by  drop,  under. continual  stirring,  the  solu- 
tion of  tin  into  this  saline  water.  We  then  put  the  gafled 
tliread  into  a  disli  of  earthen  ware,  press  it  well,  and 
pour  the '  mixture  upon  it.  Sometimes  the  thread  is 
turned  with  the  band,  in  ordjsr  to  faroiir  the  peoe- 
tration.  TI\e  thread  is  covered  to  guard  it  against  the 
^cccss  of  the  air,  and  it  is  left  to  soak  for  twenty-four 
hours.  '  It  is  then  taken  out,  wrung  and  put  to  dry 
in  the  air,  or  in  a  warm  chamber,  where  it  i$  left  for 
forty-eight  hours.  After  this  it  is  washed  with  *  pure 
^ater,  dried  agaiii',  and  transported  into  alum-water  made 
tis  we  are  abont  tor  direct. 

The  remdirtin^  solution  of  tin  is  kept  for  a  next  ope- 
ration. It  is  then  sufficient  to  take,  for  one  pound  of 
thread,'three-fourths  of  a  pound  of  aqua  fortis,  and  the 
pther  ingret^ients  in  proportion. 

3'  Jlum-nater,  The  alum,  of  whatever  kind  it  may 
be,  must  be  previodsly  calcined  for  this  use.  A  pound 
of  crude  alum  is  taken  for  a  pound  of  thread.  After 
it  is  calcined,  it  is  pulverized  and  di^oived  in  a  pint 
of  water;  to  it  is  added  a  little  more  that  a  pint  of 
the  residuous  decoction  of  galls;  they  are  mixed  well, 
the  mixture  is  heated  .ind  ^6ured  upon  the  thread 
tTiat  has 'passed  through  the  solution  of  tin.  The  thrfead 
}s  left  for  fonrtcen  hours  in  this  bath,  after  wlwch  it  is  cx- 
pre^^sod  and  put  to  dry, 
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Ujycuig,  Into  a  caldron  of  proper  dimensions  is  put 
bne  poond  of  good  madder^  iK)unded  or  ground;  whicli 
has  been  steeped  for  somb  hburs  in  ^vater ;  the  caldron 
is  filled  with  water,  and  placed  over  a  moderate  fire: 
As  solon  as  the  matter  begins  to  be  heated,  the  thread 
is  put  into  it  and  continually  turned.  It  is  necessary 
that  the  thread  should  have  been  previously  steeped 
ui  water,  and  afterwards  wrung,  in  o^der  that  the  colour 
may  penetrate  in  a  perfectly  equal  manner.  The  threid 
is  left  in  the  bath  till  the  liqi|or  boils.  It  is  thea  taken 
out,  well  washed,  the  threads  are  arranged  upon  the 
hand,  and  the  water  is  pressed  out.  This  first  dyeing 
gives  the  thread  a  pale  red  colour.  The  caldron  is 
then  emptied;  it  is  filled  with  water,  madder  pre-< 
viously  stepped  in  water  is  put  txito  it,  and  heat  is  ap-^ 
plied.  As  soon  as  the  bath  is  hot,  the  thread  is  put 
into  it,  and  let  boil  in  it  for  a  *  quarter  of  an  hour. 
Care  most  be  taken  not  to  apply  too  strong  a  fire. 
The  first  bath  must  but  just  boil,  for  fear  the  thread 
might  acquire  a  browil  i:oloar ;  but  this  inconvenience 
is  not  to  be  dreaded  with  the  second  bath,  when  the 
thread  is  already  penetrated  with  the  red  colour.  After 
the  thread  has  been  well  washed  for  the  second  time,  it 
must  have  a  deep  brown  colour ;  if  it  has  not  this  colour, 
it  must  be  boiled  ancw^  with  a  quarter  of  a  pound  of  mad^ 
dcr.  After  the  last  dyeing,  the  thread  is  wasjied  with  the 
hand  in  hot  soap-water  after  having  been  washed  in  60I4 
Vaterj  and  it  is  put  to  dry. 


•  ■ 
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Inquitiss  resptcting  the  Hnnmg  0/  Copper ^  P€Wt€r^ 

Fotiery*    Jfy  M.  Frovst. 

(Continued  fcom  Page  48.) 

PART    H. 

On  the  old  Tinning* 

.L/OCTOR  Malouin,  when  he  proposed  the  tinning 
witii  zinc,  censured  that  which  was  in  nse,  only  in  or- 
der to  warn  us,  after  the  example  cS  many  others,  against 
the  dangers  to  which  we  were  exposed  by  it.  But  how 
Air  do  these  dangers  go  ?  what  can  result  from  the  use  of 
4  tinning  iiu>re  or  less  charged  with  lead?  Tbi^zswhut 
no  person,  since  that  academician,  has  examined,  or 
leven  undertaken  to  examine. 

KcmerliOy  the  author  of  the  alloys  examined  by  Hcllot 
and  GeofFroy,  Douoet,  Chartier,  La  Folie,  Buscbacn- 
dorf,  and  a  great  number  of  otfaen,  who  have  been  alter- 
'nutely  the  echoes  of  the  terrors  and  aiamis  with  which 
Europe  has  so  long  been  annoyed,  hare  likewise  made  no 
experiments  to  discover  in  how  far  it  concerned  us  to 
mistrust  these  tinnings^ 

'  But  chemistry,  which  incessantly  calls  our  attention  to 
the  great  diiierenc0  which  exists  between  metals  and  their 
oxydes,  considered  relatively  to  their  salubrity,  teaches  us 
constantly  tliat  these  terrors  might,  from  difibrent  mo- 
tives, be  exaggerated;  and  that  the  sentence  of  pro- 
scription^  so  justly  pronounced  against  the  pernicious  ox- 
ydes,  ought  not  to  be  extended  with  such  rigour  to  the 
metals  which  serve  for  their  base,  as  that  we  should  con- 
ceive ourselves  in  continual  danger  of  our  lives,  because 
they  may  sometimes  be  used  in  our  kitchens.  Chemistry 
therefore,  equally  remote  from  suffering  herself  to  be  in- 
^  timidated 


timidated  by  the  commoa  paoici  and  from  the  disposi- 
tioo  to  wish  to  cahn  our  apprehensions  by  inspiring  a  se- 
curity which  might  be  attended  with  fatal  consequences, 
bte  shewn  at  all  times  that  it  would  be  safer  to  abandon 
the  uncertain  principles  which  have  served  as  the  rute 
under  these  circumstances,  and  more  useful  to  investigate 
with  respect  to  each  netal^  whal  we  have  really  to  ap- 
prebend  from  each  of  them^  considered  as  metals  and  af« 
terwaids  ai  oxydes,  rather  than  to  attend  ta  vague  opi« 
nionsj  dictated  more  frequently  by  interested  views  tlaan 
by  a  Md  concern  for  the  public  good. 

lo  this  state  of  the  case,  wishing  to  subject  the  question 
concerning  the  tinnings  to  the  light  of  chemical  analysis^ 
which  at  the  present  day  is  so  much  more  rigorous  in  its 
means  tbaa  in  the  times  of  Maiouin,  of  GeofFroy,  of  Mac* 
qoer^  &c.  I  imagined  that  the  most  certain  means  of  clu« 
cidating  it,  as  its  importance  requires,  would  be  to  under- 
dertake  different  very  simple  experiments,  which  age 
after  ag^  has  neglected  to  execute  notwithstanding  that 
reason  knidly  demanded  theai.  In  order  to  pkce  myself 
in  the  true  point  of  view  indicated  by  prudence,  that  i§ 
to  say^  at  a  certidn  distance  from  every  passion,  it  ^nraa 
necessary  that  I  should  address  myself  to  impartial  rea* 
ders,  and  for  this  purpose  abaiulon  many  scientific  temvi, 
in  order  to  enable  them  to  judge  for  themselves  of  the 
consequences  which  result  from  these  experiments.  I 
shall  begin  with  a  general  review  of  the  metals  and  their 
oxydcs ;  t  shall  confine  myself,  however,  to  those  which 
are  the  most  employed  in  the  arts,  and  which  neverthe* 
less  may  be  sufficient  ^o  establish  the  principles  which  we 
ooght  to  have  in  view  in  order  to  decide  impartially  upon 
ffae  question  of  tinning. 


1.  0/ 


i  IS  Inquiries  rupecfmg  the  iimiing 

1.    Of  Iron. 

Iron  is  a  metal  which  is  oxydated  with  such  facility  id 
i  moist  atmosphere  or  meaium  *,  that  there  is  no  percep* 
tible  difiSerence,  with  respect  to  its  medicinal  effect,  be- 
tween the  internal  use  of  iron  ana  oxydated  iron; 

S.   0/  Afiitmom/. 

The  oxyde  of  antimony  at  the  inferior  degree  t>  if 
taken  in  a  dose  exceeding  some  grains,  might  excite  vo- 
mitings convulsions  of  the  stoihach,  inflanimation  of  the 
intestines,  and  even  death.  For  the  passage  of  this  me- 
tal through  the  intestinal  canal  commonly  prodtices  only 
that  irritation  which  roeciicine  desires,  in  btder  to  obtain 
salutary  evacuations ;  that  is  to  say,  an  effect  propor- 
tionate to  the  small  quantity  of  oxyde  which  appears  ta 
be  formed  round  the  metal  during  the  tim«  th^t  it  re- 
mains in  the  body. 

3-  0/  A/efxuTy. 

Mercury,  in  large  doses,  as  it  has  frequently  been  pre- 
scribed in  the  disease  called  the  Iliac  Passion,  has  pro* 
duccd  no  other  effects  than  salivation  ;  whereas  its  oxydes 
at  the  nuiximum  and  at  the  minimum^  taken  in  very  small 
doses,'  would  oceasion  very  troublesome  affections,  of 
which  death  might  sometimes  be  th^  consequence* 

♦  Metals  are  oxydated  more  or  less  easily  in  the  air,  because  oxy- 
gene  is  one  of  its  compohent  principles,  as  it  is  uf  water,  acids,  and 
an  infinite  number  of  natural  bodies. 

t  It  is  known  that  most  metals  may  unite  with  oxvgcnc  in  two  dif- 
ferent, but  always  invariable,  proportions.  Oxyde  at  the  inferior  de- 
gree, is  the  term  applied  to  thaft  which  contains  the  oxygene  in  the 
•maUest  pioporiion  :  twenty-two  parts  of  oxygene  combined  wiQi  100 
of  metal  furm  the  oxyde  of  antimony  at  the  inferior  degree,  and  thirty 
of  oxygf ne  the  oxyde  at  the  8U|)erior  decree. 

4.  0/ 
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4.  Of  Arsenic. 

Anenic,  coniidered  as  metal,  is  very  nearly  as  hcntfbl 
^s  its  oxyde^  on  account  of  the  £^ility  with  which  moisr' 
tare  causes  it  to  pass  into  the  latter  state;  but  it  has 
been  found  that,  when  it  is  preserved  from  that  change  by 
means  of  its  union  with  sulphur,  tin,  lead,  &c.  its  ef* 
fiects  are  no  more  so  formidable.  Bayen  caused  different 
animals  to  take  arsenic  combined  with  tin,  in  quantities 
sufficient  to  have  deprived  them  of  life  if  they  had  swal- 
lowed it  pure,  and  yet  none  of  thefe  animals  appeared  to 
be  incommoded  by  it.  The  interesting  work  of  Dr.  Re« 
naud  upon  ppisoning  with  arsenic  shews  of  what  great 
importance  it  is  that  metals  be  not  judged  of  in  the  same 
maiiner  as  dieir  oxydes. 

5.  Of  Silver. 

Silver  is  i^  metal  which  may  be  introduced  into  the  hu<v 
man  body  without  doing  it  any  injury ;  but  the  purest 
oxyde  of  this  metalimpresses  such  a  remarkable  caustic 
taste  upon  the  tongue,  that  there  can  be  no  doubt  it  may 
prove  a  very  active  poison. 

6.  Of  Tin. 

Tin  is  administered  in  veiy  large  doses,  and  without 
^he  slightest  danger,  against  the  taenia  ^,  and  in  maladies 
of  the  liver  and  uterus ;  but  the  eflPocls  of  its  oxyde,  taken 
intcrnuliy,  are  not  known.  I  do  not  pretend  to  decide  in 
a  matter  on  which  we  as  yet  have  no  experiments  ;  but  I 
am  inclined  to  belif  ve  that  this  oxyde  would  not  produce 
dangerous  effects,  1,  bepause  the  miners  and  braziers, 

*  Tlie  French  Encyclopedia  gives,  from  the  Edinburgh  Tians^- 
tiir.s,  the  formula  of  a  remedy  against  the  tcntia,  or  tape-worm,  in 
jthich  pulverized  tin  is  an  ingredient.  * 

who 
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who  so  frequently  respire  air  impregnated  with  this  ox« 
yda  occasioned  by  the  ftsion,  do  not  experience  the  co* 
lies  wiih  trbich  peisons  who  irovk  in  Vss^A  are  aflectod  ;  2, 
hiewc  it  is  danonainited  that  the  voy  small  qmadty 
«f  tin,  wMcn  tb»  alimentary  acids  extract  fioiii  tinoed 
pnU,  has  ntfer,  aa  vm  shall  see  hereafter^  attractod  the 
attetttioii  of  physicians  by  the  slightest  hioanTcaiBnoe  t^ 
•sktog  from  it«  Mwih  puiwtt^  ittud  utec  Tgdabermbtm  sk^  n 
Sabob  says  ia  hb  disststatiooY  intitelfid>  Afair  m  JId. 
But  wo  abaH  #ocm  sos  tkatihe  aitpraheteions  of  thia  Jesra^ 
od  fhjmduiy  which  at  pmsaqft  at^  heMar  appr»iiite49 
destitute  "Of  fomidaition. 


7.  0/ Copper. 

Erery  one  knows  that  copper,  talam  in  sttbitapooy  may 
produce  fatal  consequences^  on  account  of  the  oxydatiop 
to  which  it  is  liable  in  the  stomach  and  intestines.    How^ 
iN«r,  the  accidents  are  rarely  so  serious  us  might  be  ap* 
lirehetided,  for  w«  daily  see  children  $wdlow  copper 
coins  and  disK^arge  them,  without  this  imprudence  ever 
costing  any  their  Iitbs.    But  how  much  greater  would 
not  the  danger  be  if  they  swallowed  the  oxyde  of  this 
metal,  even  were  it  below  ihe  tenth  part  of  the  weight  of 
the  smallest  coin  ? 

Copper  is  dissolved  with  much  greater  difficulty  Aan 
is  commonly  imagined  by  the  vegetable  acids^  ei*cn 
when  aided  by  ebullition.  It  is  impossible  to  dissolve 
filings  of  it  in  vinegar,  although  nothing  is  more  prompt 
than  its  oxydation,  when  the  air  and  the  vapour  of  this 
acid  in  fermentation  concnr  simultaneously  to  produce 
^his  eflect.  But  bow  should  the  vegetable  acids  have 
this  i>ower  ?  aqueous  sulphuric  acid  is  deprived  of  it 
Accordingly,  it  is  a  truth  universally  acknowledged,  thai 
the  boiling  of  sugar,  of  $}-rup3,  and  of  acid  confecttonarv 


■ 

tf' Capper y  Pewter ^  andPbitenf.  121 

oftyjdces  of  plants,  of  the  must  of  beer  or  of  grape^j 
b'as  nerer  occla^iondd  bad  accidents  that  haVe  been  well 
iscertained ';  for  it  is  a  precaution  constantly  observed ' 
in  the  bouse»  where  these  preparations  and  several  others  ' 
«(t  made,  not  to  let  tbem  cool  or  remain  for  a  long  iith^f 
after bcang  boiled,  iri  the  cofi^per  vessels,  and. this  with 
tbe  greater  r^son,  a^  the  precaution  is  of  the  greatest 
cbnsequence  to  the  dealers  in  such  provisions.    If  they 
be  sufiered  to  remain  for  a  certain  time  in  the  Vessels^ 
tb^y  contract  an  ejctremely  disagreeable  taste,  and  a  co^^ 
lour  \rfaicb  would  soon  brin^  tbem  intd  discredit  with  th<^ 
eonsamer. 

I  anticipate  the  objection  whicli  iijay  be  made  to  mcf. 
Cu  the  magistrates,  it  will  b^  said^  rdy  as  to  what  con- 
(feri^  tbe  danger  of  copper  upon  the  attdnHon  and  ho- 
nesty of  a  workman  whose  stupid  indolence  is  not  always 
ibused  at  the  i^iew  cf  his  6\i^n  danger  ?  Undoubtedly  not. 
But  we  ought  ho  itlore  to  cbnfdund  the  apathy  of  these 
organized   tnachines,   whose  only  iherii  cdnsi^ts  in  the 
itrength  of  theit  ai^ilis;  ^<'ith  the  vigilant  and  patriotid 
Solicitude  of  A  father  of  a  fahiily,  wHo  well  knows  that 
llis  reputation,  and  the  pi*Osperity  6f  his  fcoramcrce,  ate 
inseparably  tonnectcid  ti'ith  thfe  piifity  and  good  qliality 
of  the  provisions  which  are  prepared  under  h{s  superin- 
tendatlce.     And  a  |itoof  that  ive  are  as  much  indebted  to' 
the  religious  solicitdde  of  the  man  of  intcgHty  ai  to  tlifi 
tigilance  of  the  legislator,  for*  the  sdcurity  "Vi  liich  we  efn- 
joy  in  this  resptct,  is,  that  wd  vcrj'  rarely  ste  pdison  is- 
sue from  the  bouses  destined  for  the  preputation  of  me- 
dicines, confectionary,  and  aliments*     Let  us  incessantly 
tall  td  mind  the  dangers  to  which  carelessness  tiiid  indgj 
lencc  iri  these  atts  ulay  exposd  the  lives  of  ()ur  feJlow- 
citizens.     Let  the  Idgislator  and  the  phyj^tciari  denounce 
with  the  voice  of  eloquence  and  i^ersl^asion  ag:rinst  th^ 

Vol.  VI. — ^Secomd  Serus.  U  dangers 
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dangers  with  which  we  are  surrounded  ;  but  let  usat  tbe.^ 
same  time  guard  against  subjecting  the  workshops  tp  co* 
ercive  measures,  which,  if  they  are.  impracticable,,  be- 
come illusory  expedients.  ,  ; 

In  fact,  in  pharmacy,  in  confectioners^  and  other  sbo^ 
the  great  copper  vessels,  are  exposed,  from  very  power- 
ful reasons,  to  lose  their  tinning  soon,  without  its  being 
possible  to  prevent  it,  although  in  kitchens  this  accident 
may  be  obviated. 

All  those  operations  of  cooking^  which,  cannot  be.  ter« 
niinated  without  a  degree  of  heat  superior  to  that  of  boil* 
ir)g  water,  fuse  the  greatest  part  of  the  tinningi  and  re-, 
duce  it  into  ^grains  like  shot,  as.  the  tin^  which  is  not 
combined  with  tbe  copper,  iVklls  to  the  bottom  of  tbe^ 
boilers,  a  moderate  degree  cf  heat  beiug  suffident  to, 
liquefy  it. 

The  continual  friction  which  inovitably  takes  place 
(luring  tbe  preparation  of  pastes,  extracts,  and  coafec* 
tionary,  which  are  strongly  agitated  with  wooden  spa- 
tules,  tends  also  very  speedily  to  destroy  the  tinning.  Wc 
cannot  therefore  oblige  the  manufacturers .  or  workmen 
employed  in  this  labour  to  cover  the  copper  with  a  pre* 
s/crvativc  which  would  be  of  no  duration,  and  which  would 
ht  very  expensive  If  it  should  be  renewed  as  often  as  it 
was  destroyed.     In  all  the  arts  there  are  certain  practices 
which  the  lay's  can  never  prescribe ;  but  the  philosophic 
legislator  brii«gs  it  about  that  they  receive  their  sanction 
from  the  probity  of  the  man  himself  who  oirries  them 
into  execution. 

.  Even  those  who,  for  some  time  past,  professed  a  doc- 
trine entirely  opposite  to  these  trutlis,  have  confirmed 
them  when  they  thought  least  of  it ;  so  difficult  is  it  for 
a  person  to  avoid  failing  into  contradictions  when  h9 
S2>eaks  contrary  to  his  own  conviction.     Ou  one  of  the 

arts 
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iirts  in  which  vigilance  agaiii^  the  dangers  of  copper  is 

of  the  most  essential  consequence,  a  law  has  been  \m* 
posed,  to  be  always  provided  /With  threp  copper  utensils, 
tinned  according  to  the  new  method,  namely,  an  alem- 
bic,  a  basin,  and  a  capsule.  But  where  is  the  labora- 
tory, however  small,  in  a  capital^  where  we  do  not  find 
treaty  utensils  of  this  kind,  of  all  capacities  ?  There  is 
not  a  day  that  the  workmen  are  not  obliged  to  make  fifty 
|n)Qnds  or  more  of  syrup,  and  sometimes  of  three  or  four 
different  qualities.  Could  they  make  them  in  one  of  the 
/three  pieces  tinned  according  to  the  regulation  ?  These 
peces  will  be  kept  by  them  in  order  to  satisfy  the  vigi- 
lance  of  the  magistracy,  if  it  be  required,  rather  than  to 
foliil  the  intention  of  the  law,  and  they  will  always  en- 
deavour to  have  them  of  the  smallest  size.  There  are 
alembics  of  a  capacity  of  8,  10,  and  20  arrobes,  for  ma- 
king arqaebusade,  orange-flower  water,  peppermint  wa- 
ter, &c.  Will  they  perform  these  distillations  in  the 
small  alembics  tinned  according  to  the  new  method  ? 
What  is  a  single  tinned  basin  for  the  iise  of  a  whole  shop  ? 
Thus  ail  these  regulations  will  prove  to  be  illusory,  and 
faU  very  short  of  the  piurposes  intended  to  be  answered 

by  them. 

8.    Of  Lead. 

0  All  that  has  just  been  said  of  copper  applies  equally  to 
lead.  If  the  oxyde  of  this  metal  comes  to  mix  with  the 
aliments,  or  with  the  ambient  air  which  the  plumbers 
and  colour-grinders  are  obliged  to  respire,  it  occasions 
those  terrible  colics  and  other  disorders  which  Dr.  Lu-^ 
zuriaga  has  so  learnedly  described.  But  lead  in  the  mass, 
ballets  and  shot,  which  we  introduce  so  frequently  into 
our  stomachs  in  eating  game,  do  not  expose  us  to  very 
imminent  dangers.  This  metal  is  not  at  all  to  be  feared 
except  in  the  alimentary  canal ;  for  we  daily  sec  soldiers 

R  2  who 
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vrho  have  bullets  inclosed  in  their  musclesi  and  who  tba^ 

pass  t!)eir  lives  without  experiencing  any  inconvenience 

from  them  ;  vbich  is  owing  to  the  circumstance  that  lead 

is  oxydated  but  vpry  slowly,  even  \n  ^UQiid  fne<Jii|nit  or 

bodies. 

9.  Of  Zinc, 

Respecting  ^inc,  jfcaken  }n  substance,  ive  have  only  ill? 
ascertained  facts,  whiph  consequently  obliges  us,  on  thi$ 
subject,  to  embrace  the  doubtful  side.  Patrin  asserts,  as 
ha^  already  been  observed,  that  zinc  is  prescribed  in  Ger^ 
inany  as  ah  emetic  and  purgative.  On  the  other  band, 
La  Folic  tells  us  that  he  has  made  different  animals  take 
it,  without  its  having  caused  them  any  accident  I  am 
much  disposed  to  judge  of  zinc  as  La  Folic  does. 

This  philosopher,  his  friends  at  Rouen,  the  Abh6  Ro- 
zier,  author  of  the  "  Journal  de  Physique,"  Dr.  Lap- 
lanche,  at  the  request  of  the  faculty  of  medicine  at  Paris, 
and  several  other  persons,  have  tasted  aliments  prepared 
in  pots  tinned  with  zinc,  without  having  experienced  any 
inconvenience  fron;  then).    With  respect  to  the  oxydated 
zinc,  though  the  jlov/ers  and  the  sulphate  of  zinc  are  re- 
garded as  emetics,  there  is  reason  to  bplieve  that  it  ought 
to  be  considered  in  the  same  light  as  those  of  iron,  tin, 
&c.  on  account  of  the  force  with  which  it  retains  the  ox- 
ygen)^.  Sage  relates  that  the  flowers  of  ?inc,  which  raisad 
themselves  in  the  form  of  thick  clouds  from  the  fusion  of 
bronze,  did  not  occasion  any  inconvenience  to  the  work^ 
inen  in  tljc  foundcry  of  Donay.    But  if,  on  the  one  hand, 
this  oxyde  is  innocent  in  the  internal  use  >yhich  is  made 
of  It,  we  bhall  not  venture  to  say  as  much  of  its  connbi« 
ration  with  vinc^jar,  or  of  the  acetate  of  zinc.     I  do  not 
kno'.v  whether  we  Uiight  with  safety  take  doses  of  any 
consiuciable  niairnitudc  of  this  metallic  salt,  mixed  with 
our  ulimcnt^. 

The 


Tlw  review  which  I  have  jast  given  appears  to  nie  siif- 
fidetit  to  aBbrd  the  notions  which  we  require,  in  order  to 
enable  us  now  to  judge  of  what  we  wish  to  know  respect-r 
ing  the  ordinary,  tinning.  And  what  have  we  to  fear 
with  respect  to  the  lead  which  is  an .  ingredient  to  the 
tinning  ^  Is  it  the  lead  itself  as  metal  ?  is  it  its  ox^de,  or 
else  its  dissolution^  ?  It  i»  from  experiment  that  we  must, 
expect  the  solution  of  these  problems. 

,  PART    HI. 

Expermienis  'upon  Tinning, 

J  caused  five  plates  of  copper,  each  a  square  foot,  to 
be  tinned,  in  order  to  know  with  accuracy  the  whole  de* 
^il  of  this  operation,  which  consists,  as  is  known,  in 
scraping  tfte  metal,  in  order  to.  remove  from  it  the  parti- 
cles of  oxy:jie,  which  would  impede  the  adhesion  of  ths 
tin  to  the  copper. 

I  shall  cla^.them  here  in  the  order  of  the  losses  which 
jLhey  nnde^^ydi^t^n  the  scrapmg. 

••:' The *pi  lost   ,-.-->--  288  grains. 

'  Tliffe^'|§ft^  lost -  350 

•  The^ilj^rd  I^st 355 

The  fourth  lost     ------  360 

T^e  fifth  lost 393 

We  sec  from  these  results  that  the  quantity  of  metal     f 
lost  in  the  scraping  is  very  variable ;  and  that  it  is  in  the     ; 
power  of  an  evil-disposed  workman  to  cause  the  pioccs 
which  are  intrusted  to  him  to  undergo  a  great  loss,  wit!)*  \ 

out  the  owner's  being  able  to  perceive  it,  or  even  to  com- 
plain of  it ;  for  the  workman  claims  the  right  of  being 
his  own  judge  with  respect  to  an  operation  which  he  asr 
scr|s  to  be  necessary  for  the  application  of  die  lintiing. 

Thi:> 
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This  ]oto  may  not  excee4  two  grains,  as  we  8ee  by  the 
oaaiber  S68,  the  double  of  144,  which  reptesents  the 
fquare  foot ;  but  comiiHHiIy  it  is  two  grains  and  a  half; 
for,  at  an  average,  the  ntMnber  144  is  contained  two  and 
a  hM  times  in  that  which  expresses  the  l^sa. 

It  was  now  necessary  to  ascertain  the  quantity  of  tin  ' 
which  regularly  attaches  itself  to  the  copper  in  the  ope- 
ration of  tinning. 

My  five  plates  and  a  pot,  scraped  and  weighed  accu- 
rately, came  from  the  operation  with  the  following  aug- 
mentations, wliich  I  ahall  fpocify  here  ia  arithmetical 
order,  so  that  the  differences  may  be  more  easily  4re- 
marked. 


A  pot»   having  a  aorface  of  J  44  inches,   had   ae« 
quired    -v.^«^«.«*«    140  grains* 
The  first  plate,  of  an  equal  sur£sce,  144 
The  second     -------    178 

The^third  ^    *    .;-..•    -    sOD 
The  fourth      -....^..SOS 

The  fifth .230 

We  see  by  this  ^ccQunt  that  the.tin  applies  itself  to  the 
copper  in  a  very  variable  mq^nner  ;  but  the  attraction  of 
the  copper  for  the  tin  being  equal  in  all  tlie  points  of  the 
superficies,  this  ditferenc.e  of  weight  depends  upoa  the 
more  or  less  powerful  pressure  which  the  workman  qui- 
ploys  in  order  fo  remove  the  excess  of  tin  ;  whence  it  re-  : 
suh^,  that  the  workman  has  it  in  bis  option  to  tin  on^ 
piece  in  a  richer  manner'  than  another.    We  ought  not, 
however,  in  this  second  operation,  to  judge  in  the  same 
manner  as  in  the  first,  for  lie  may,  for  his  own  interest's  , 
sake,  press  the  tinning  as  much  as  he  will,  without  doing 
any  injury  to  tiis  work  ;  since  it  is  evident  that  tlie  por- 
tion of  tin,  which  adheres  only  to  the  tin  itself,'  melts, 

and 
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«ld  faUt  to  tbe  bottom  aC  tb«  fat  at  tbe  ^st  imprcisioii  of 
heat,  wbilA  that  whkb  adheres  te  the  copper  (and  it 
is  ID  thii  thttt  tbe  tietuQg:  cQOflUts)  eaoQot  be  fuaed  by  80 . 
Iqw  a  degree  of  beat* 

We  see  also,  that  a^  good  tumiog,  which  is  not  use* 
ieaAj  overcharged,  coasumos  only  a  grain  of  tin  per 
square  inch  ;  that  the  mediuan  quantity  is  commonly  a . 
*  gnun  and  a  hidf ;  and  that,  finally,  in  order  to  prestrve 
Qfat  utens^k  frood  rerdegris,  we  ai«  oUiged  to  saorifice 
two  powds  aad  a  half  of  copper  for  the  purpose  of  ap- 
plying to  them  one  pound  and  a  half  of  tin. 
.  The  tm  for  which  tb<$  brasier  demands  to  be  paid  is  not 
merely  that  which  he  applies  to  the  copper,  but  also  that 
niiich  he  lo^  in  the  furnace  and  in  the  opeimtioa  of  the 
fibbers  which  he  employs  for  the  tino'mg.     Tbe  scrapings 
of  copper  \)Fhich  he  collects  cannot  be  considered  as  an 
eqatrelent  for  the  tin  which  he  employs,  because,  not  being 
pore  copper,  he  cannot  sell  them  for  nftoroihao  fourteen  or 
fifteen  cpiictos  *  the  poond,  a  prioe  always  very  inferior  to 
that  of  copper,  and  ereaof  tin. .  This  difference  proeeeda 
from  the  oircums^ajtice  that  these  scrapings  form  a  com- 
pound of  coppcH*,  brass,  tin,  and  leaci^  and  tlie  founders 
censequently  can  employ  theoi  only  for  augmenting  the 
mass  of  those  large  pieces  of  cast  metal  which  do  not  re- 
quire to  have  tbe  brilliancy  of  copper  or  of  brass. 

Oh  ike  Duratiom  and  the  Causes  of  Destruction  of  Tinning. 

The  tinning  M'ith  pure  tin  bas  a  silvery  white  colour  ;• 
and  if  some  vapour  impairs  its  brilliancy,  it  becomes  a 
iiule  yellowish. 

The  tinning  with  athird,  a  quarter,  or  a  half  part  of 
iead^  ia  short  the  old  ti lining,  bas  a  more  brilliant  as- 

•  Ajbout  «iglu-pence.  j 

pect. 
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pect,  its  colour  approaches  to  that  of  glass  coiiUiniiil^ 
mercury.  This  tinning  is  very  difierent  from  the  feroser/ 
and  U>e  workman  dis^tinguisbes  at  first  sight  the  tinning 
iirhich  contains  lead.  Let  us  now  examine  the  causes' 
which  destroy  the  tinning,  and  the  risks  t<f  Which  our 
health  is  etposed  by  the  tinnings  which  contain,  accord^' 
ing  to  the  custom  of  braziers,  a  third  paft  of ;  lead. 

The  causes  of  this  destruction  are  of  two  kinds. 

The  first  is  the  erosion  to  which  the  tinning  is  exposed 
from  the  friction  with  metal  of  wooden  spoons,  which  the 
cooks  use  for  stirring  the  matters  which  are  prepared  in' 
boiling  fat,  ke.  but  still  much  more  from  the  daily  scour-' 
ing  with  sand. 

I'he  second  depends  upOn  thef  solntidd  wbi^h  the  tirf 
may  experience  from  the  acids  of  vinegar,  of  lemons^*  of 
currants,  &c.     Let  us  return  to  the  first  cafise. 

There  are  detached  from  a  too  thick  tinning,  dciring 
the  first  days  of    use,    some    small    drops   of  metaly 
which  fall  by  their  own  gravity  to  the  bottom  of  the  ali^ 
nents,  and  which  rarely,  or  at  l^tst  in  very  small  quan- 
tity 9  are  transferred  from  the  pot  into  the  diabj  becaose 
it  is  equally  rare  that  the  cook  does  fiot  perceive'  tiieo). 
If  this  metal,  which  is  in  the  form  ofsmaHsbot,  comas' 
upon  the  table,    it  likewise  rai*ely  happens  that   it    is 
swallowed,  because  the  tongue  discovers  and  rejects  k^v 
and  thus  very  little  of  it  ever  comes  into  the  stomach. 
Bbt,  finally,  whether  it  be  strallowed  or  not,  we  have* 
sufficient  information  to  appreciate  the    danger  which 
might  result  from  it.  No  on£  has  yet  complained  of  these 
small  metallic  grains  any  more  than  of  the  leaden  shot 
which  are  found  in  the  pieces  of  the  game  which  wc  e^l. 

A  pot  freed  from  ail  the  sup<erfiuities  of  its  tinning, 
which  is  not  generally  done  with  all,  has  no  more  parti* 
cles  wb  c!i  could  mix  With  the  ailments,  excepting  those 

which 
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which  the  iron  spoons  might  detach  from  it,  wben  &-• 
rinaceoQs  matters,  herbs,  &c.  are  fried  in  it.  And  even 
these  particles  are  in  such  small  quantity  and  soinsigni-* 
Samtf  that  their  existence  may  reiilly  be  doubted.  But 
admitting  that  they  exist,  it  must  however  be  agreed 
that,  being  distributed  in  a  mass  of*  aliments  that  is  to 
be  consumed  by  iive  persons  at  least,  not  the  tentb 
part  of  a  grain  will  be  introduced  into  the  stomach  of 
each. 

Suppose  now  that  the  tinning  has  been  made  with  one 
iiaJf  iead,  which  is  the  poorest  tinning,  the  lead  which 
will  then  come  to  the  share  of  each  person  will  be  the 
tH'entieth  part  of  a  grain.  What  can  we  now  have  to 
fear  fr/)m  the  twentieth  part  of  a  grain  of  lead,  wheu 
we  are  in  tlie  habit  of  swallowing,  in  leaden  shot,  forty^ 
nay  a  hundred  times  that  quantity,  without  finding  our* 
selves  incommoded  by  it. 

Arsemc,  alloyed  in  the  porporlion  of  a  fifteenth  with 
tio,  ceases  to  be  a  poison,  as  Bayen  has  proved.  What 
tben^  I  repeat,  can  we  have  to  fear  from  a  few  particles 
of  lead  alloyed  with^tin  ?' 

The  tinning  of  a  pan  that   has  a  surface  of  a  foot  is 
aot  destroyed  by  the  friction  with  the  spoons  in  more 
tiian  half   of  its    surface,  for  the  area  of  the>  bottom ,^ 
compared    with  that  of  the  lateral   parts,  is  nearly  in 
this  proportion.     In  a  house  where  the  cook  has  any 
regard  for  the  health  of  the  family,  tliey  do  not  wait 
till  the   whole  of  the  bottom  of  the  pan  is  become  bare, 
brfore   they   have  it  new  tinned.     The  tinnin^  of  this 
i3tenbil  is  always  made  with  a  third   p^t  of  lead,  be* 
caase  a  larger  proportion  would  too  much  impair  that* 
hrilliancy    to  which  the  cook  is  accustomed  in  this  ar- 
ticle.    The   brazier  therefore,  who  wishes  to^  keep  bis' 
custom,    will    deviate  as  little    as    possible    from    this^ 
proportion. 
Vol,  VI.— Second  Series.  »  The 
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The  tinning  of  this  utensil,  which  is  employed  daily^ 
lasts  at  least  a  month  and  a  half,  according  to  the  calcula- 
tion made  by  braziers  and  coolcs. 

The  tinning  with  tin  and  lead  does  not  leave  more  than 
a  grain  to  the  inch  of  copper,  because  the  alloy  being 
more  fluid  than  if  it  vrere  merely  tin,  it  is  wiped  cleaner 
off  with  the  scrubber. 

If  the  bottom  of  this  pan  has  lost  all  its  tinning  in 
forty-five  days,  it  has  lost  about  seventy-two  grains  of 
its  weight,  of  which  a  third  is  lead,  that  is  to  say  twenty- 
four  grains.  If  we  now  divide  these  twenty-four  grains 
by  forty-five  days,  we  shall  find  that  there  has  been 
detached  from  it  -f^  ^^  ^  grain  per  day,  or  half  a  grain  of 
lead  alloyed  with  tin ;  and  finally,  dividing  this  half 
grain  between  five  persons,  each  will  receive  only  a 
tenth  of  a  grain.  But  in  order  that  this  shall  take  place, 
we  must  also  suppose  that  the  daily  scowering  has  not 
detached  from  the  bottom  of  the  pan  a  considerable 
part  of  its  seventy-two  grains  of  tinning  ;  which  is 
contrary  to  all  probability.  It  must  therefore  be  ad- 
mitted, that  if  the  tinned  copper  pans  caused  fatal  accidents^ 
these  accidents  are  awing,  more  to  the  copper  tlum  to  the 
tinning  if  the  utensil^  which  the  poor  have  not  always  the 
vieans  of  having  tinned  as  often  as  they  might  wish. 

It  results  from  all  that   has  been  said,  that  the  lead 
which  the  aliments  cause  to  detach   itself,  even  from 
the  worst  tinning,  amounts  to  so  very  small  a  matter, 
compared   with -the  shot  which  is  so  frequently  found 
in  the  eame  that  we  eat  every  day,  that  it  would    be 
alarmins  ourseUnis  without  any  reason,  to  fear  the    ac- 
c  dents  fliat  might  result  from  it ;  whence  I  conclude  that 
the  terrors,  which  are  endeavoured  to  be  excited    un- 
der this  first  point  of  view,  are  at  least  without  foun- 
dation* 
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We  sball  now  proceed  to  examine  the  tiDoing  with  re« 
gard  to  its  solubility,  and  ascertain  by  actual  expehmenl; 
in  how  far  we  have  reason  to  apprehend  the  results  of  this 
solution. 

Of  Tinning f  eonndered  a$  an  Alley  soluble  in  the  Acids 
which  enter  into  the  Composition  of  the  Aliments, 

I  caused  eight  pots,  of  the  cE}>acity  of  about  twenty 
ounces  each,  to  be  tinned  ;  the  tinnings  being  prepared  in 

tie/olJowing  order.  • 

» 

1.  Of  pure  tin  ; 

2.  Of  tin  with  ^v%  per  cent,  of  lead  ; 

3.  ■  with  ten  per  cent. 

4.  ■  with  fifteen  per  cent^ 

5.  with  twenty  per  cent. 

6.  with  twenty-five  per  cent* 

7. with  thirty  per  cent. 

8.  with  fifty  per  cent, 

9.  Of  pure  lead. 

Tbese  eight  tinned  pots  were  placed  upon  the  sanif 
funaces  with  a  pound  of  red  vinegar,  whieh  w^s  boiled 
in  them  till  the  quantity  was  reduced  to  one^half* 

The  Tinej^ar  of  each  pot  was  then  poured  into  a  mat* 
^rass,  where  it  was  kept  for  forty-eight  hours,  in  orde|f 
tokare  the  molecules  which  rendered  it  turbid  time  to 
^deposited.  Each  sediment  was  separated ,  washed  &&- 
^^  times  with  clear  water,  and  afterward^  kept  moist 
^  the  same  vessel. 

The  acetous  liquid  which  belonged  to  these  eight  sedi^- 

''ttici  was  diluted  with  a  quantity  of  pure  water  equal  tp 

^  loss  whiish  it  had  undergone  by  the  boiling,  and  each 

^^Qttf  was  aefterwards  divided  in  two  matt^nuses. 

From. this  operation  resulted  three   d^sses^  of  eight 

1,  which  contained, 

S  2  T,h6 
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Tbe  first  and  the  second,  the  vinegar  dilute^  with  pure 
water,  and  divided  in  two  bell-glasses ; 

The  tbird,  the  washed  and  moist  sediment  which  be- 
longed to  each  pound  of  vinegar^ 

I  afterwards  threw  into  each  mattrass  of  the  first  class 
about  four  ounces  of  solution  of  sulphate  of  potash. 

Into  each  mattrass  of  the  second  class  I  put  about  four 
. .  ounces  of  hydro-sulphurated  water. 

And  into  each  mattrass  of  the  (bird  class,  an  equal 
quantity  of  the  same  water. 

Let  us  now  see  the  results  of  these  mixtures. 

When  a  liquor,  such  as  winq,  vinegar,  &c.  contains 
lead  in  solution,  the  sulphate  of  potash  precipitates  it  in 
the  form  of  a  white  powder,  of  which  136  parts  con- 
stantly  correspond  to  100  parts  of  n^etal. 

When  a  liquor  contains  lead,  copper,  and  tin,  the  hy- 
dro-sulphurated water  manitests  tiie  presence  of  each  of 
these  mixtures  by  the  different  colours,  and  separates 
tbem  with  the  greatest  accuracy*  ^ 

When  a  sediment  contains  pne  or  other  of  these  three 
metal,  its  colour  becomes  extremely  dark. 

Tbe  first  class  did^  not  produce  any  white  powder ;  it 
therefore  did  not  contain  lead. 

The  second  gave  a  light  clear  brown  sediment,  which 
indicated  the  presence  of  tin. 

The  sediments  of  the  third  class  did  not  change  their 
polour,  whence  I  inferred  that  they  did  not  contain  any 
fnetallic  part. 

From  what  has  been  said  it  must  be  inferred,  that  vi- 
negar boiled  in  tin  pots,  tinned  with  alloys  more  or  less 
^charged  with  lead,  do^  not  dissolve  any  of  tbe  latter 
metal,  but  only  a  very  small  quantity  of  tin.  It  is  this 
that  announced  itself  in  tHe  precipitates  of  a  light  brown 
colour,  which  we  saw  in  the  mattresses  of  tbe  second 
class. 

The 
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The  sediments  of  ^these  eight  experiments  contaia 
therefore  nothing  of  a  metallic  kind  :  it  was  of  import* 
ance  to  be  assured'  of  this,  because  the  tartar  and  the  se- 
lenitei  which  formed  the  greatest  part  of  them«  would 
rerj'  well  have  been  able  to  precipitate  and  carry  witii 
tbem  the  lead  which  the  vinegar  might  have  dissolved. 

These  experiments  were  repeated  in  the  same  pots, 
with  very  strong  white  vinegar,  such  as  is  used  iu  the 
Royal  Laboratory,  and  in  that  of  the  general  hospital. 

The  vinegar  was  boiled  in  each  pot^  and  it  was  evapo- 

rated  till  it  was  reduced  to  a  fourth ;  after  it  had  been 

taieo  out  of  each  pot,  diluted  with  pure   water,  and 

treated  a^  in  the  preceding  experiment,  it  was  subjected 

to  the  same  examination,  and  the  results  which  were  ob- 

fained  with  it  perfectly  confirmed  the  first.     But  these 

last  experiments  presented  a  peculiarity  which  did  not 

appear  in  the  first,  because  tl)e  vinegar  was  not  equally 

str(jng.     It  consists  in  the  circumstance  that  the  tinning 

o{  the  pots  appeared  after  these  last  experiments  of  so 

leaden  a  colour,  that  it  excited  mv  curiosity,  and  in- 

duced  me  to  press  it  with  my  fingers,  in  order  to  see  if 

any  thing  would  be  detached  from  it.     I  found,  in  feet, 

that  a  grev  powder  was  separated,  which  I  collected  with 

all  possible  care.     This  powder  was  nothing  else  thah 

lead  divided  into  molecules,  so  impalpable  that  it  could 

not  precipitate  itself  entirely  in  the  space  of  twenty-four 

hours.     Ijudn^ed,  from  the  mere  appearance,  that  these 

sediments   weie  the  more  voluminous  according  as  they 

approached  nearer  to  the  tinning  No.  8,  which  was  the 

moit  char-^ed  with  lead  ;  however,  the  n>ost  remarkable 

of  these  sediments  did  not  contain  quite  the  weight  of 

half  a  grain  of  it. 

Alter  having  well  distinguished  this  powder,  I  had  still 
pccasioQ  to  make  a  curious  observation.    I  remarked  that 

th» 
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the  leaden  ccdour  of  the  tinniogs  vf/a  lighter  after  the  ac- 
tion'of  the  vinegar,  in  proportion  as  they  approached 
nearer  to  the  No.  of  pure  tinning  ;  so  that  with  a  little 
practice,  and  having  before  our  eyes  pieces  of  compari* 
son,  we  might  easily  indicate  the  degree  of  alloy  of  a 
tinning. 

But  the  most  interesting  circumstance  is  the  figures 
formed  by  the  vinegar  upon  the  fine  tinning :  they  pre- 
sent concentric  zones,  interlaced  in  one  another,  of  the 
diameter  of  a  peseta  *,  touching  each  other  at  their  cir- 
cumferences, the  lights  and  shades  of  which  form  so 
striking  a  contrast,  that,  whilst  they  delight  the  eye,  they 
may  at  the  same  time  serve  to  indicate  the  tinning  which 
is  made  with  pure  tin.  *  As  I  obtained  the  same  figures  in 
another  pot  tinned  with  pure  tin,  in  which  I  had  t^oiled 
vinegar,  I  conclude  that  we  may,  by  means  of  this  solu- 
tion,  ascertain  whether  any  tinning  is  fine  or  not. 

On  reflecting  upon  results  so  unforeseen  as  those  which 
I  have  just  recorded,  and  which  prove  so  clearly  that 
lead,  which  is  ordinarily  so  soluble  in  vinegar,  is  not  at 
all  so  when  it  is  alloyed  with  tin,  I  shall  now  say^  that 
theory  ought  to  have  led  me  to  foresee  or  discover  them. 
It  is  an  incontestible  fact  in  chemistry,  that  tin  is  infinitely 
more  disposed  than  lead  to  become  oxydated  and  dis- 
solved. It  is  equally  well  known,  that  if  tin  enters  into 
a  solution- of  lead  it  gradually  precipitates  the  latter,  by 
depriving  it  of  the  oxygene  which  served  as  intermediary 
to  its  solution,  and  restoring  it  by  this  means  to  the  state 
of  metal. 

Such  is  the  origin  of  the  black  powder  of  which  I  have 
spoken.  The  vinegar,  in  the  first  moments  of  its  appli- 
cation, may  very  well  dissolve  some  atoms  of  leadj  bu( 

f  This  is  a  com  of  about  the  diameter  of  a  shilling. 

the 


of  Copper  J  Pewter^  an/i  Pottery.  135 

the  tin  takes  away  from  them  the  $oIrent  with  much  ra- 
pidity, and  precipitates  them  to  the  bottom,  without 
their  being  able  to  enter  anew  into  solution. 

But  it  will  be  said,  if  the  lead  can  by  solution,  and 
the  precipitation  consequent  upon  it,  separate  itself  frooi 
the  tinning,  who  can  assure  us  that  this  powder  will 
not  come  to  mix  kself  with  our  aliments,  and  occasion 
colics  ? 

To  this  objection  I  shall  answer,  ]  st.  that  in  the  cata- 
logue of  dishes  invented  to  flatter  our  taste,  there  is  none 
which  is  prepared  with  a  pound  of  the  strongest  vinegar, 
boiled  and  evaporated  till  it  is  reduced  to  a  fourth,  in  a 
pot  tinned  with  equal  parts  of  tin  and  lead ;  2,  that  if 
fashion  should  introduce  the  use  of  siich  a  sauce,  it  would 
be  very  improbable  that  the  cook  should  consider  it  an 
improvement  to  press  the  metallic  panicles  with  his  fin- 
gers, in  order  to  incorporate  them  with  it.  Thus  w© 
may  be  very  easy  with  ^respect  to  our  aliments,  as  long 
as  such  a  mess  is  not  introduced,  and  the  cooks  do  not 
think  of  such  an  experiment. 

I  must  still  mention  an  anomalous  circumstance,  which 
I  have  not  yet  had  time  to  examine. 

In  the  first  experiments  which  I  made  with  tlie  vinegar, 
No.  8,  tinned  with  an  equal  part  of  lead,  communicated 
something  to  the  vinegar  ;  but  as  this  phenomenon  did 
not  occur  again  in  any  of  the  subsequent  experiments 
which  I  made  with  the  pots,  1  conceive  that  this  isolated 
result  ought  not  to  invalidate  the  inferences  with  which  I 
am  about  to  conclude  this  article,  and  the  more  so  as 
they  are  confirmed  in  all  their  parts  by  the  soundest  che- 
mical doctrine. 

It  results  then,  from  all  these  experiments,  that  the  so* 
lutioD  of  the  lead  of  the  tinnings  is  a  circumstance  which 
we  have  little  reason  to  fear  in  our  kitchens.    It  will  soon 

appear. 
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appear,  that  in  order  that  this  metal  tthould  dissolve  in 
the  vegetable  acids,  it  ivould  be  requisite  that  the 
kitchen  utensils  should  be  of  pure  lead,  or  tinned  with 
this  metal  aloue«  It  has  already  been  seen  that  the. 
last  means  was  impossible  ;  and  it  is  not  to  be  presumed 
that  the  first  is  ever  employed  in  our  domestic  esta- 
blishments* 

The  glazing  of  ilUbaked  pottery  is  assuredly  much 
to  be  dreaded,  but  tinning  surcharged  with  lead  is  not 
so ;  or  it  must  be  proved  to  be  the  case  by  facts  sub- 
versive of  the  best  established  truths  of  modern  chemistry. 

The  law  wdbich  enjoins  the  mixture  of  lead  with  tin 
for  tinning  is  a  wise  one,  like  all  those  which  emanate 
from  so  enlightened  an  administration.  The  pewterer*s 
art  ought  not  to  be  Confounded  with  that  of  the  brazier. 
Lead,  by  its  nature,  is  not  adapted  to  secure  us  against 
the  dangers  of  copper,  and  tin,  which  the  arts  have 
chosen  for  this  purpose,  may  be  employed  without  alloy. 
However  there  are  articles  which  depend  upon  the  bra- 
zier*s  art,  to  which  it  would  be,  if  not  impossible,  at 
least  very  difficult  to  apply  the  tinning  without  the  aid 
of  four  or  five  parts  in  the  hundred  of  lead.  Such  are 
the  chocolate-pots  and  brass  utensils  whfth  cannot  be 
tinned  so  well  with  pure  tin  ;  such  are  the  moulds  which 
are  used  by  pastry-cooks  and  confectioners;  such 
are  the  articles  which  present  many  entering  angles, 
alembics  with  narrow  necks,  coffee-pots,  and  otiier  small 
utensils,  which,  besides  that  they  are  not  in  such  general 
use  as  sauce-pans,  are  not  exposed  to  lose  their  tinning, 
and  still  less  to  occasion  any  danger  to  the  health  of  those 
who  use  them. 

Tin  runs  better  with  the  aid  of  lead,  and  it  is  applied 
more  easily  to  all  the  interior  part  of  utensils  where  th« 
^e  pan  not  direct  the  hand  qf  the  workman. 

Kettles^  • 


h/VoppeVj  Pewter  J  and  Pottery:  l37 

Kettles  for  bdiling  water,  the  bottoms  of  which  are 
\lestroyed  more  speedily  than  the  rest,  cbflee  and  choco- 
late ppts  will  undoubtedly  be  sooner  spoilt,  if  tlie  bottoni 
isnot  strengthened  by  a  thicker  layer  of  tin.  This  pre- 
caution, which  greatly  prolongs  the  dur^tldn,  exempts 
the  poor  from  the  necessity  of  having  these  utensils  ol'en 
renewed.  But  new  pots  or  kettles  ought  not  to  l.c  sold 
with  this  addifional  linnirig,  for  the  bu3-er  would  then 
pay  for,  as  copper,  what  Is  not  such:  Erery  one  may, 
after  having  purchased  these  articles,  have  thciix  strength- 
ened after  hiis  own  manner,  especially  when  th£iy  are 
tinned  and  marked  according  to  the  law.  No  one  can 
then  oppose  a  custom  generally  established,  JjLs  there  will 
be  no  rezaon  to  find  fault  with  it.  Xhese  additional  tia- 
nings  ought  to  be  made  with  tbree  parts  of  tin  and  one 
of  leadi 

Oh  Pewter: 

I  toought  it  would  be  useful,  under  the  existing  cir- 
cumstances, to  examine  pewter  with  regard  to  its  solu- 
bility in  the  vegetable  acids  which  are  employed  in  our 
litchcns. 

I  bad  several  vessels  cast  under  my  mvn  inspection  id 
Ihe  following  order : 


No.  1 , 

piire  fin. 

;           t 

2, 

- 

-    - 

r 

95 

- 

lead     -     5 

3, 

- 

-    - 

- 

90 

- 

-    -    -   la 

4, 

- 

-    - 

» 

85 

.- 

-     -     -    15 

•>. 

- 

• 

- 

80 

- 

-    -    -  2a 

fi, 

- 

-    - 

- 

75 

- 

.     -     -    25 

m 

7, 

- 

-    - 

- 

70 

- 

-     -     -    30 

*      8i 

- 

-    - 

- 

50 

- 

-    -    -^  5a 

*, 

- 

t    ^ 

- 

- 

Pure  lead. 

m..  Vi.. 

-S] 

ECOKD 

Sc 

RTES. 

T 

IWft- 


1 38  Inquiries  respect Itig  the  Hmiing 

These  nine  vessels  were  filled  with  boiling  vioegaf 
and  kept  for  three  days.  The  vinegar  of  the  eight 
first  vesseb  was  tried  by  means  of  the  sulphate  of  potash ; 
it  did  not  present  the  slightest  portion  ctf  dissolved  leadf 
The  ninth  was  surcharged  with  the  latter  oietal ;  but  by* 
drosalphurated  water  discovered  to  me  the  tin  which  was 
dissolved  in  the  eight  first  liquids. 

I  repeated  these  esperinients  three  times  with  Vi« 
negar  of  diflcrent  strength,  and  I  obtained  the  same  re^ 
suit.  The  tin,  which  is  always  more  soluble  and  more 
vasy  to  be  oxy dated  then  the  lead,  easily  sufiers  itsetf 
to  be  attacked  by  the  vinegar;  but  the  lead. not  at  aU^ 
and  this  for  reasons  which  I  have  explained  in  speaking  of 
tinning.  It  is  also  for  this  reason  that  the  vessels^  aftec 
the  vinegar  has  been  kept  in  themi  appear  of  a  leaden 
colour.  Tbb  surface,  denuded  of  tin,  appears  to  abound 
more  with  lead  than  the  piece  does  in  its  thickness,  but 
tAe  slighest  friction  detaches  the  light  stratum  which  isL 
fornfed  at  the  surface,  and  restores  the  vessek  to  its  ori« 
ginal  state. 

The  celebrated  Bayen  found  that  a  plate  of  pure  tin, 
which  had  been  used  every  day  for  two  years,  had 
not  lost  more  than  four  grains  of  its  weight*  Tin  al- 
loyed  with  lead  is  harder  than  pure  tin,  and  conse* 
quently  less  subject  to  mix  particles  of  its  substance  witb 
our  aliments.  What  ought  we,  or  what  can  we,  then 
apprehend  from  this  pewter  ?  is  it  perhaps  the  parucle» 
of  metal  which  might  be  detached  from  it  by  the  raotiofi 
of  the  knife  and  fork  ?  This  is  a  groundless  terror.  With 
regard  to  its  solubility  in  the  alimentary  acids,  m^  know 
very  well  that  the  most  innocent  of  metals  constantly  pro- 
tects us  against  the  dangerous  properties  of  the  other. 

Vauquelin,  at  the  suggestion  of  the  committee  of 
weights  and  measures  in   France,  who  wished  to  knoir 

to 
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to  what  extent  lead  might  be  mixed  with  tin,  under- 
took an  eoquiry  similar  to  mine,  which  he  has  pub* 
lisbed  in  the  thirtj-secbnd  roiunie  of  the  Aitnales  de 
Chimie^  p.  243*  It  will  there  be  seen,  that  with  the 
exception  of  some  particular  facts,  which  proceed  un- 
doabtedly  from  the  difference  of  the  vinegars  of  each 
country,  his  results  are  entirely  conformable  to  mine. 

Accordingly,  I  shall  apply  to  the  pewters  the  inferences 
which  I  have  deduced  from  my  inquiries  upon  tinning, 
and  shall  assert,  that,  if  the  fears  which  some  iiave  en- 
deavoured to  excite  with  respect  to  the  use  of  pewter 
arc  entirely  destitute  of  foundation,  the  necessity  of 
introducing  innovations  in  the  pewterer's  art  is  not  sub- 
stantiated ;  and  that  even  if  this  art  were  capable  of 
being  improved  with  regard  to  what  concerns  health, 
we  ought  never  to  seek  for  this  improvement  in  alloys 
which  all  Europe  has  not  thought  fit  to  adopt ;  for 
there  would  still  be  a  number  of  other  alloys  which 
might  be  tried  before  having  recourse  to  a  metal  so 
soluble  and  so  unmanageable  as  zinc  is  in  the  operation 
of  tinning. 

Let  us  now  cast  a  glance  upon  tlie  alloys  which  are 
in  use  among  the  pewterers,  in  order  to  ascertain  their 
rc/ations  with  that  which  we  have  just  analyzed.  Pure 
tin  is  that  which  constitutes  the  first  quality,  and  it  is 
that  which  »  employed  for  making  vessels  to  bold  ices, 
sherbet,  &c.  in  use  in  tlie  houses  of  the  opulent  and  those 
who  will  have  every  article  of  the  best  kind. 

The  second  quality  serves  for  making  jugs  and  plates, 
of  every  kind,  in  houses  where  a  great  quantity  of 
Kietal  ware,  and  such  as  will  last  for  a  long  time,  is 
required •  It  i^  composed  of  an  ounce  or  an  ounce  and 
i  half  of  lead  to  the  pound  of  tin,  which  amounts  to 
lor  8f  per  cent,  of  lead.    If  the  fine  tin  costs  16  reals 
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the  pound  wlian   'jvrouglit,  this  latter,  which  is.almo^j;. 
fine,  sells  commonly  for  14  or  15  reals. 

The  third  tjualit}*,  which  i^  called  the  regulation^ 
standard  J  is  composed  of  three  ounces  of  lea4  to  the  pound 
of  tin,  which  amounts  to  15  or  16  per  cent.  Thistin- 
iiing  in  employed  for  sherbet- vessels,  carafles,  saucers^ 
and  other  utensils  used  in  serving  up  letponade,  Its  price 
is  about  1 2  reals. 

The  fourth  quality,  or  the  common  tianingi  is  com- 
posed of  four  ounces  of  lead  and  si.^tee;n  punc^  of  tin, 
which  makes  twenty  per  cent  of  the  first  i^iet^j  •  it  is 
cmploj'cd  for  making  scrutoires,  sand-boxes,  spoons, 
candlesticks,  surgical  utensils  and  various  stuall  articles 
14  e J  for  domestic  purposes.  The  price  of  this  tinning  i^ 
less  than  that  of  tlie  other,  but  it  is  regulated  more 
by  the   work  mans!  jip  than  by  the  weight  of  .the  article. 

We  scs  from  tliis   sketch,  that   the  poorest  tinning, 
such  as  that  df  20  per  cent,  is  never  employed  in   the 
fabrication  of  the  utensils  which  serve  for  preparing  and 
preserving  our  aliments  and  drinks.     But,   finally,  even 
though  a  dishonest  pe^Ttcrcr  should  employ  it,  his  alloy 
can  never  be  injurious  to  health,  since  vinegar  may  be 
Vcpt  in    vessels  alloyed  with  33  or  60  pcf  cent  of  lead, 
without  its  hcing  po^jsible  to  detect  a  sensible  quantity  of 
this  metal   in    it.       Before   porcelhiip    was   in    use,   the 
luxury  c  four  f  ncfiithers  cpnsistod  in  possessingan  immense 
duantitv  of  pewter.      It  has    never   been  asserted   that 
tMs  metal,  more   qr  less  alloyoJ,  has  been   prejudicial 
to  thv'ir   health,  or  sliorleiied  their  da  vs.     The  history  cf 
riicdicine  does  not   present  any  authentic  fact  to  prove; 
tljat  the  alloy  of  tin  and  lead  merits  the  s^entence  of  pro- 
scviption  pronounced  against  lead  and  copper, 

.TO   BE    CONTINUED   IN   OUR   NEXT. 
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^xpe9  intents  anU  Jie/lecU)^ns  on  the  Apparent  Repulsum^ 
between  some  Fluids ;  observe^  bj/  M.  Draparnaud  ; 
and  detailed  in  a  Memoir  inserted  in  our  preceding 
Volume.    By*  Dr.  Joachim  Carradori  de  Prat«, 

« 

From  the  Aknales  de  Chimie, 

A  HE  observations,  which  Citizen  Draparnaud  relates  iq 
the  AHmdesde  Chimie^  of  Paris,  are  not  new;  and  tho 
consequences  which  he  deduces  from  them  are  fali^e. 
Several  years  ago  f  I  observed  that  some  fluids  are  driyeu 
by  others  upon  the  surface  of  water ;  and  I  hare  proved 
tbat  these  repulsions  are  only  apparent,  and  that  they^ 
proceed  solely  from  the  different  degrees  of  attraction, 
which  these  fluids  have  for  the  surface  of  the  water.  Se«' 
veral  times,  in  different  journals;^,  and  particularly  io 
my  replies  to  Prcvost§,  and  in  some 'letters  written  to 
Professor  Brugnatelli  ||,  I  have  insisted  upon  the  true 
explanation  of  phenomena  of  this  kind,  proving  byde-  \' 

cisive  experiments  that  these  motions,  which  are  believed  I 

to  be  the  effect  of  a  repulsion,  proceed  all  from  the  same 
priociple,  namely,  the  attraction  rf  surface;  from  whence 
it  results  that  one  fluid  being  attracted  more  than  another^  - 
the  other  must  neoessayily  retire  from  the  surface  on 

•  Memoire  tur  let  ngoFemeni  que  cetlaint  flutdes  Rcoivent  par  le 
qxitact  d'autres  Abides,  an.  II.  No.  141.  Sec  val.  V.  of  ihe  present 
scries  oflhts  work,  pag^  14(j. 

+  Giorn.  Fisic.  Medic,  di  Pavia,  1793,  Ann.  Chtm.  di  Pavia  j 
OpuscoU  sceiti  di  Milans. 

♦  Gtoro.  Italian*!,  el  Journa]  dc  Physique  de  Paris ;  Ann.  df  Chim. 
df  Ban's. 

§  Ann«  Chim.  di  Paiia,   fom.  XIX.  Ann.  dc  Clum.  de  Pbri<,' 
No.  143.  an.  1^. 
{  Ann.  di  Ciiim.  di  Pavia. 

which 
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which  it  was  extended,  and  oi^eying  its  own  cohesion  or 
force  of  aggi*egation  beoome  conceotrated. 

I  have  lately  resumed  this  snbjepty  aftd  -hare  presented 
it  in  its  clearest  point  of  View,  in  a  memoir  insdrted  in 
the -eleventh  volume  of  the  Transactions  of  the  It&Uan 
Society  of  Sciences^  where  I  have  demonstrated,  in  the 
strictest  manner,  that  the  attraction  of  surface  is  the  canse 
if{  the  pretended  repalsioos  of  some  fluids*  upon  the  surface 
of  fluids,  and  of  some  fluids  upon  die  surfoce^f  solids. 

Professor  Bri^gnatejli,  in  extending  my  experiments 
qn  the  attraction  of  surfaioe,  had  already  spoken  of  thif 
nepulsionfr  recently  observed  by  Citizen  Draparnaud'i  for 
be  had  remarked  that  several  fluids  thrown  by  drops  upon 
the  polished  surface  of  solids,  -  repelled  each  other  ;- 
q^D(lely,  oil|  spirit  of  ^wine^  oil  of  turpentine,>and  ether  *• 

Citizen  Draparnaudsarysnow,  that  alcohol  or  spirit  q& 
Vi\a^  drives  water  and  other  liquids  frooi'  the  bottom  of- 
the  vessels,  because  there  is  a  oonthiual  emission  of  sub- 
tle particles,,  which  I  ferming  an  atmosphere,  produce  tho 
repulsion  of  the  water,  as^  Prevosi  has  said  of  odorous  at*^ 
mospfaeres ;:  and  according  to  him,  all  voktile  bodies  are 
capable  of  dqing  the  same  at  the  ordinary  tempenfture  of- 
the  a(;mosphere,  for  he  is  of  opinion  that  they  act  me^ 
clu^nicaUy,.thaliistosay,  by  means  of  the  impulsion  of, 
their  emanations. 

Bttt  let  me  be  permitted  to  oppose  to  him  sonoTe 
facts,  and  some  reasoning,  in  order  to  elucidate  the 
truth.  Water  indeed  retires  from  the  surface  of  the 
vessel' to  which  spirit  of  wine  is  applied;  but  it  is  not 
(rue  that  it  is  driven  by  a  repelling  force.  It  is  equally 
erroneous,  that  the  space  left  by  the  water,  in  makiiig* 
(bis experiment,  is  perfectly  dry,. as  Draparnatid  says; 
t>ut  there  succeeds  in  the  place  of  the  water  a  slight  stru^ 

» 

*  Ann.  di  Cbim.  di  Povij,  torn.  XVllI. 
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tttm  of  spirit  of  wine,  which  soon  evaporates.  Tlie  water^ 
aswdlastbtt  olber  fluids  brought  together  by  Drapar« 
aaad^  retire,  because  they  are  obliged  to  yield  the  suf« 
face  to  the  spirit  of  wine,  which  has  more  attraction  for 
it  then  tbey,  and  seizes  it  with  more  energy :  thus  leff  ' 
to  themselveS)  they  become  concentrated.  In  fact,  a 
drop  or  two  of;spirit  of  wine,  poured  at  a  moderate  teni« 
perature  upon  a  plate,  for  example  one  of  porcellain,  is 
seen  to  extend  itself  ,upon  and  cover  the  surface  like  a 
▼arnish ;  but  this  does  not  happen  when  a  drop  or  two  of 
water  is  poured  upon  it,  because  it  has  not  so  much  at* 
traction  of  surface.  The  integrant  particles  of  the  water, 
which  have  a  greater  affinity  Y)f  aggregation  or  cohesion 
with  each  other  than  attraction  for  the  surface  of  the 
supposed  body,  do  not  extend  or  dilate  tbbrhselves  in 
that  manner. 

It  is  so  true  that  spirit  of  wine  or  alcohol  attaches  itself 
more  strongly  than  water  to  the  surface  of  vessels,  that  if 
ire  throw  a  drop  or  two  of  this  fluid  upon  a  porcellain 
plate,  and  after  it  has  extended  itself  upon  it,  fonning  a 
iind  of  disk,  pour  some  drops  of  water  upon  it  and  force 
them  to  take  the  place  occupied  by  the  spirit  of  wine, 
we  sbaU  see  the  water,  unable  to  detach  the  spirit  of  wine^ 
obliged  to  pass,  over  it,  and  the  alcohol  remain  always 
fixed  upon  the  surface  of  the  plate. 

Bat  I  can  produce  an  easy^  experiment,  which  is  in 
direct  opposition  to  the  opinion  of  Draparnaud.  1  fixed 
in  the  middle  of  a  porcellain  plate  a  small  ball  of  soft 
waZy  and  I  formed  a  cavity  in  it  with  the  head  of  a  large 
|Mn  ;  I  then  poured  into  this  plate  a  quantity  of  water, 
sufficient  to  rise  above  the  margin  of  this  cavity,  without; 
penetrating  into  it.  The  vessel  being  thus  prepared,  I 
dipped  a  straw»tub«  into  spirit  of  wioe»  and  conveyed  a 
drop  of  this,  fliudinto  the  cavity  pf  the  ball,  so  as  to  fill* 

it. 
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it.  Thus  I  brought  it  about,  that  a  drop  of  spbrit  ^ 
ipine  remained  surrounded  with  water  and  almest  in  coo^o  | 
tact  with  it,  and  remained  ako  below  the  lerel  of  the 
water.  It  is  certain  that,  if  spirit  of  wine  were  capable  ol 
exercising  an  expansire  force  by  means  of  its^nnanating 
particles,  it  ought  to  have  produced  it  in  tbb  case  \  but 
1  did  not  observe  any  motion  of  repulsion  in  the  watei" 
which  surrounded  the  drop  of  spirit  of  wine*  The  water 
remained  still  tranquil  and  immoveable^  as  if  it  bad  been 
close  to  any  not  volatile  fluid. 

But  when  the  water  had  passed  the  margin  of  the  small 
cavity  in  the  waX|  it  rushed  into  it  to  And  its  level ;  and 
I  observed  the  small  bodies  which  floated  upon  the  sur->' 
face  of  the  water  remove  themselves  from  the  above«» 
mentioned  cavity  while  the  water  flowed  into  it.  This 
proves,  that  spirit  of  wine  has,  like  the  other  vdatiJe 
fluids,  the  property  of  spreading  itself  upon  tlie  surface 
of  water,  before  it  mixes  with  it^ 

In  fact,  I  have  observed  that  spirit  of  wine,  when  ap^ 
plied  to  tl)e  surface  of  water  contained  in  a  cup  in   wbicfar 
a  drop  of  oil  is  extended,    drives  it  away,  taking  its 
place,  and  obliges  it  to  concentrate  itself.     If  likewise' 
we  apply  a  little  cotton  dipped  in  spirit  of  wine,  or  » 
drop  of  this  fluid,  to  the  surface  of  water  upon  which 
some  small  pieces  of  gold  or  silver  leaf  are  floating,  we 
see  them  remove  themselves  and  fly  ofi.     These  small 
bodies  also  sometimes  remove  themselves  and  fly  off  at 
the  approach  of  a  smalt  bit  of  cotton  dipped  in  spivit  of 
wine  to  the  surface  of  the  water  upon  which  they  lie  ;  but 
they  do  it  feehl}',  and  not  with  that  celerity  as  when  wo 
approach  to  them  a  little  cotton  dipped  in  ether  *,  and^ 
this  because  the  spirit  of  wine,  both  in  tbe  state  of  fluici 

^  Sec  my  replies  to  P^ost/m  which  ic  is  seen  that  txhtf  19  a  fiui<^ 
wllich  apprvachei  more  tluin  lyim  of  wiuo  lo  ths  natunof  tke  oHs. 
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kud  in  tLab  6f  vabour,  ^  it  applies  itself  to  the  surface  of 
the  wat^,  hsd  ^e  property  of  spreading  itsdf  upon  it, 
like  ttie  otly  substaAb^, 

J^iit  if  we  previously  apply  to  the  surface  of  the  water 
a  drop  of  tl|0  milky  juix^e  qf  tithymal,  then  throw  upon  it 
ismall  pieces  of  siker  and  jgold  Jeaf,  and  touch  it ,  as  usual 
with  a  littte  cbttbn  d'^pped  in  spirit  of  wine,  or  even  pour 
a  drop  or  two  of  this  fliiicji  lipoq  it,  we  shall  not  see  the 
smalt  pieces  of  leaf  that  float  upon  it  do  as  before^  be- 
cause the  spirit  oi  winie  traverses  the  surface  of  water  oc-* 
cupied  by  ,a  fluid  which  has  a  greater  attractipn  for  it. 
Th6  cas6  is  the  same  if  we  appjy  to  the  surface  of  the 
Vater  any  fluid,  the  most  volatile  and  tiie  most  oily, 
when  it  has  previously  been  occiipied  by  the  juice  of 
titbymal ;  none  has  the  power  of  dHving  it  away  ;  but 
this  juic^)  as  soon  as  it  touches  the  surface  of  the  water*, 
drives  froni  it  all  the  most  vqkitile  and  the  most  odorifer- 
ous oits,  and  obliges  them  to  concentrate  themselves  at 
the  extremities  of  the  vessel  in  the  form  of  smajl  spheres. 

I  ask^  from  what  cause,  if  these  repulsions  are  occst- 
sioned  by  the  impetuous  efflux  of  odoriferoys  particles, 
ims  the  milky  juice  Of  titbymal,  which  is  neither  volatile 
bor  odorous,  the  power  of  driving  from  the  surface  of 
Wat€2r  the  most  volatile  and  most  odoriferous  fluids  ? 

However,  if  we  gently  place  a  drop  of  spirit  of  wine 
in  the  middle  of  a  plate,  and  then  motiten  the  plate  with 
water  in  such  a  manner,  that  it  approaches  to  a  distance 
of  only  two  lines  from  the  drop,  we  shall  see  it,  before 
it  dilates  itself,  exercising  a  repulsion  upon  the  water 
which  surrounds  it,  especially  if  it  approaches  too  near ; 
and,  in  my  opinion,  this  effect  is  owing  to  the  vapours  of 

*  Memoir  on  the  auraction  of  turface,  in  Transact,  of  the  iHdiaa 
Society  of  Sciences,  vol.  XI. 
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the  spirit  of  wine,  wh|ch  act  at  a  distancCi  not  because 
the  vtaXjQT  IS  repelled  by  a  mechanical  motion^  but  be« 
cause,  when  they  strike  the  surface  of  the  plate^  tbey 
extend  themselves  over  it,  aud  expel  the  water  from  the 
surface. 

If  it  then  happens  that  the  (]rop  of  spirit  of  wine  begins 
to  touch  the  water  \vhich  surrounds  it,  we  immediately 
see  an  agitation  produced,  by  which  the  water  is  repelled 
with  much  vivacity,  and  the  drop  of  spirit  of  wine^  ani- 
mated with  a  new  expansive  force,^  breaks  its  limits,  ex- 
tends itself,  and  causes  the  water  to  recede.  Nearly  the 
same  is  the  case  with  a  small  piece  of  camphor.  If  we 
put  a  small  piece  of  this  substance  upon  a  pretty  large 
plate,  covered  with  water  to  the  height  of  a  liiie,  in  such 
K  mann(;r  that  the  piece  of  camphor  can  touch  the  bottom 
of  the  plate,  we  shall  see  the  water  in  a  kind  of  contrast 
around  the  camphor,  and  it  will  seem  that  an  expansive 
force  keeps  the  water  at  a  distance.  Ail  this^  in  my 
opinion,  is  the  effect  of  the  attraction  of  surface  of  the 
wme,  and  of  the  oil  of  camphor  with  the  water. 
In  fact,  thef  oil  of  camphor,  solicited  by  the  attraction  of 
surface  of  the  water,  evaporates  with  astonishing  celerity^ 
and  is  consumed  in  a  sliort  time«  The  same  is  the  case 
with  the  spirit  of  tirine  and  the  oil  of  camphor ;  they  pre- 
cipitate themselves  upon  the  water,  extend  themselves 
upon  its  surfa^ce  with  surprizing  speed,  whence  proceeds 
the  dispersion  of  the  water,  and  the  adhesion  of  tlie  spirit 
of  \tine  to  the  bottom  of  the  vessel.     The  accelerafefl 

evaporation  of  tliese  fluids  can  be  attributed  to  no  other 

•'  ,  •  ■  . 

cause  than  to  this  force,  namely,  the  attraction  of  sur^* 

face,  by  which  the  cohesion  of  the  integrant  parts  is  over- 
come, and  consequently  the  expansive  force  of  the  small 
volatile  parts  which  compose  those  fluids  augmented  ;  but 

I  have 
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I  hart  elsewhere  sufficiently  explained  these  phenomena  , 
relative  to  the  motions  of  camphor  upon  water  *. 

A  drop  of  volatile  alkali  or  ammoniac,  says  Drapar* 
naud,  does  not  drive  the  wat^r  from  the  bottom  pf  thts 
vessels  like  spirit  of  wine^  because  the  amiQoniaq  has 
much  affinity  with  .water.  But  cannot  we  say  as  much 
of  spirit  of  wine  ?  Howevery  this  repulsion  ought  to 
take  place,  when  water  surrounds  a  drop  of  aiprnpniac 
as  near  to  it  as  possible^  but  wilhout  touching  it,  and 
vet  thi3  do^s  not  happen. 

A  drop  of  ammoniac  in  the  middle  of  a  stratum  of  spii- 
rit  of  wine  does  not  repel  it,  nor  produce  the  circle  of 
recession ;  but  a  drop  of  spirit  of  wine  in  the  middle  of  ^ 
layer  of  ammooiac  repels  it  around,  and  forms  the  circle. . 
This  shews,  according^  to  Draparnaud*  that  the  expan* 
sive  force  of  the  spirit  of  wine  is  greater  than  that  of  th^ 
amroooiac. 

But  I  have  remarked  that  ammoniac  haa  np  attraction, 
of  surface,  or  at  least  very  Uttlp,  with  the  bottoni  of  the, 
^(sseis,  whilst  oi)  the  contrary  alcohol  hfis  a  great  deal, 
let  a  drop  of  ammoniac  be  poured  upon  a  plate  of  por- 
cellaia  or  on  a  piece  of  crystal,  and  also  a  drop  of  spirit 
of  wine;  the  first  remains  concentrated^  and  the  other 
dilates  itself ;  thus  we  see  why  the  spirit  of  wine  rppek 
the  ammoniac  upon  the  bottom  of  the  vessels,  and  why. 
the  amnQoniac  does  not  repel  the  spirit  of  wiue« 

Besides,  if  the  expulsion  of  the  ammoniac  dcpetided 
Vpop  the  mechanical'impression  of  the  eniatiations  of  the 
spirit  of  wine,  it  could  scarcely  manifest  itself,  for  the 
force  of  the  eipanations  of  the  spirit  of  wine  q>ust  be 

*  Medico-physical  Joarnal  of  Patvia ;  Annals  of  Chemistry  of  Pina ; 
^ct  Treatises  of  Nfilan  ;  ami  U^U^rly  in  son)e  leilerf  wriiien  to  Pru« 
^t»or  BnignatelU  ;  Atinals  of  Cheniisiry  of  Pavia ;  and  the  Memoir  on 
tiftaitracitoD  ofsurface.  vol.  XL  of  the  Italian  Society. 
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weakened  by  the  force  of  the  emanations  of  the  ammci, 
niac ;  and  yet  it  manifi»sts  itself  with  the  same  prompti- 
tude as  thslt  of  the  water.  It  is  also  observed  that  some 
fluids  almost  equally  voliitilfe  and  odorous,  applied  one 
after  the  other  to  th6  same  surfoce,  repel  each  other. 
Fbr  e^cample,  the  essential  oil  of  turpentine  repek  naph- 
tlia,  and  ether  repels  the  essential  bil  of  turpentine. 
How  could  this  happeti  if  the  opposite  forces  destroyed 
each  other  ?  But  it  happens  thus,  because  the  essential 
oil  of  turpentine'  has  moro  attraction  of  surface  than  the 
naphtha,  and  the  ether  more  than  the  essential  oil  of  tur- 
pentine: 

But  there  is  an  observation  of  Draparnaad* s  which  de- 
s^jrves  to  be  discussed.  He  hias  Remarked,  that  ammo- 
niac expels  oil  from  the  surface  of  vessels,  though  it  ex- 
pels neither  water  ttor  spirit  of  wine.  I  have,  moreover, 
n^marked  that  the  mere  approaiih  of  a  drop  of  ammoniac 
to  the  surface  of  tlie  oil  produces  in  it  an  evident  com- 
xhotion,  like  blowing.  It  appears,  therefore,  that  the 
emanations  of  ammoniac  ncndcr  tlicmselves  in  this  man- 
ner  apparent  to  the  eye,  that  is  to  say,  by  means  of  the 
dspulsive  power  or  the  mechanicsd  impulse  exercised 
npo.R  the  oil. 

I  do  not  pretend,  nor  have  I  ever  pretended,  that 
there  may  not  be  emanations  of  volatile  lipdi^s  capable  of 
rendering  themselves  perceptible  to  th6  sight  \u  this  sense, 
but  only  to  shew  that  several  phenomena,  which  pass  for 
i^ffects  of  repulsion  caused  by  the  expansion  of  the  vola- 
tile bodies,  do  not  depend  upon  this  cause,  but  that  they 
are  effects  of  attraction  of  surface,  and  that  there  are  no 
means  of  rendering  perceptible  to  the  eye,  as  Benoit  Pre- 
vent imagines,  the  emanations  of  the  odoriferous  bodies. 
But  before  we  decide  upon  the  effect  of  ammoniac  upon 

oil, 


« 

eily  we  must  p»y  sonw  ^tt^ntion  to  these  reimurkable  ob* 
serfmtions. 

If  we  throw  small  pieces  of  silver  0r  gold  leaf  upon  the 
sor&ce  of  oi]  coptained  io  a  goblet,  ^nd  then  approach  ^ 
drop  of  aqamoniac^  we  shall  observe  ^  commotion  in  the 
surface  of  the  oil,  and  in  the  small  piepe;:  of  metal  which 
float  upon  it ;  if  we  apply  the  drop  of  iimmoniac  to  the 
surface  of  the  oil,  the  small  bodi^  will  recede  sti)l  more, 
and  we  shall  see  this  fluid  diffuse  itself  upon  the  surface 
in  the  most  visible  manner,  whilst  i^  produces  ^  agita? 
tion  to  it. 

If  we  perform  this  c^ration  upon  water,  that  is  to 
say,  if,  after  having  thrown  upon  the  surface  of  water, 
contained  in  a  similar  vessel,  very  light  bodies,  as  fas 
example  small  pii^ces  of  metal  leaf  or  raspings  of  cork^ 
we  approach  or  apply  to  it  a  drop  of  aipmoniac,  no  mo* 
tion  wiJl  t^e  plac^.  The  saro^  will  be  the  case  if,  ia 
place  of  water,  we  use  spirit  of  wine,  or  any  other  not? 
tfily  fluid ;  but,  if  in  placf  of  these  floating  bodies,  there 
k  a  drop  or  two  qf  oil  upon  the  water,  this  will  eiiperi- 
ence  a  commotion  from  it.  If  we  approach  the  drop  of 
fiiBxnQniac  perpendicularly  to  the  oil  floating  upon  the 
water,  it  causes  it  to  dilate  when  the  whole  of  the  oil  is 
in  the  form  of  a  drop ;  and,  when  it  is  spread  out  in  the 
forn)  of  a  pellicle,  it  divides  and  scatters  it.  If  we  squeeze 
a  piece  of  orange  peel  over  the  surface  of  water,  and 
afterwards  approach  to  it  a  drop  of  ammoniac,  we  shall 
repuurk,  at  all  the  oily  points  with  which  the  surface  of 
the  water    is  sprinkled,   that   a  slight  agitation  takes 

place. 

It  seems  therefore,  according  to  these  experiments, 
fhat  aajmoniac  rendem  the  emanations  upon  oil  sensible 
to  (he  sight,  not  by  a  mechanical  impulsion,  but  by  a 

physical 
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physical  action  I  since  it  does  not  manifest  itself  upon  tbe 
other  fluids. 

'  It  camiot  be  doubted,  that  the  impulse  or  the  Qxpansivir 
Ibrce  of  the  ammoniacal  emanations  ought  to  act  indi-> 
scriminately  upon  all  bodies,  and  communicate  to  all  the 
n.Q)e  impulsion,  wh^n  they  can  move  freely,  and  a  drop 
erf' ammoniac  approached  to  the  sur&ce  of  spirit  pf  wine, 
because  it  is  ec^ually  light,  if  not  lighter  than  oil.  I  have 
moreover  found  thai  amiQQuiac,  when  approached  to  the 
smoke  of  a  candle  that  is  turned  by  the  slightest  breath, 
does  .not  produce  any  motion  in  it :  thus  the  effect  of  am- 
BBoniac  ppon  oil  cannot  be  attributed  to  a  m^ch^nica} 
Action. 

,But  here  is  a  proof  whiph  adqiits  of  no  reply.  If  we 
tfirow  raspings  of  cork  upon  water,  and  then  approach  a 
drop  of  ammoniac  to  them,  no  motion  is  produced.  But 
if  we  take  another  quantity  of  cork-raspings,  and  having 
rubbed  thpm  bet\>'ecn  the  fingers  smeared  with  oil,  throw* 
tbem  upon  the  surface  of  water  in  another  glass,  and 
figain  approach  a  drop  of  ammoniac  to  them,  then  alt 
these  small  bodies  will  mpve  in  a  surprizing  manner.  If 
ife,  throw  wheat-flour  into  another  glass  of  water,  the 
approach  of  the  drop  of  ammoniac  will  not  canse  these 
small  molecules  to  move,  but  If  we  throw  into  it  the  flour 
pf  almonds,  which  is  oily,  it  will  cause  them  to  move, 
find  to  be  precipitated  to  the  bottom  of  the  vessel.  Th^ 
same  experiment,  repeated  in  a  thousand  different  ways, 
will  always  confirui  my  conclusion,  namely,  that  the  ac- 
tion of  ammoniac  renders  itself  sensible  upon  the  oils, 
and  upon  all  makers  that  are  oily  or  impregnated  with 
oil, 

I  think,  therefore,  that  I  have  demonstrated,  that  the 
repulbion  which  auiniouiac  exerts  upon  oil,  ^  is  not  an  ef- 
fect 
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feet  of  the  force  of  its  emanation:!  or  vapours,  and  I  he- 
Tieve  that'  it  odght  to  be  attributed  to  the  attraction  of 
^rface  wbich  ammoniac  has,  both  in  the  fluid  state  and 
in  that  of  vapour,  ^irith  the  oil  itself,  conjointly  with  » 
chemical  attraction,  whicih  results-frotti  the  changes  whidi 
oil  undergoes  when  it  ig, exposed  to  ^e  ^Oofia.  of  ammo- 
niac. This  phenomenon  is  to  be  explained,  in  my  oj^ 
nion,  in  the  same  mannfei'  as  that  of  a  drop  of  ^atcr  ap- 
posed in  the' middle  of  a  stratum  of  water ;  that  b  to  say^ 
that  the  repulsive  power  which  the  ammoniac  seems  t6 
exert  upon  the  oil,  proceeds  from  the'  expansion  of  the 
ammoniac,  or  of  its  vapoura  upon  the  oil,  by  means  of 
Ae  attraction  of  surface. 

In  fact,  if  we  throw  a  drop  of  ammoniac  upon  the  b6t^ 
torn  of  a  vessel,  knd  pour  around  it  a  very  little  oil,  is 
such  a  manner  that  it  surroiinds  the  drop  of  ammoniac^ 
spread  out  the  oil  'with  the  finger,  and  approach  ammo* 
hiac  to  it,  we  shall  $ee  the  611  recede ;  but  when  it  comet 
to  touch  it,  'we  then  see  the  drop  of  ammoniac  break  its 
limits,  extend  itself  over  the  oil,  and  disperse  it  with 
astonishing  celerity. 

The  ancients  M-ould  have  attributed  it  to  an  antipathy 
between  the  ammoniac  and  the  oil;  but  these  chimerical 
notioDs  have  vanished  before  tlie  light  of  experimental 
philosophy.  It  does  not  appear  that  tlie  repulsions  be- 
tween the  different  fluids  can  no^v  be  supported,  after 
the  laws  of  attraction  of  surface  which  I  have  ob- 
served ** 
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JSxtract  of  A  Memoir  of  M.  Paysi^,  principai  Apothecary 
to  the  Camp  al  tftrecht^  on  the  Preparation  of  so}ne  of 
the  Ojydes  qf  lierc\irjf  iti  the  large  fVay. 

By  if.  jE^ailmsAtiek* 
IVoiti  the  AnnALES  Dt  CniMtt. 

X  HAVE  formerly  aiiiioiiiK^ed  the  details  which  I  ami 
about  to  present  to  the  reader  on  the  processes  whicli 
the    Dutch   employ   in   the  large   way  for  preparing 
the  red   sulphurated  ozyde  of  mercury   ao4   the  red 
Oxy4e  of  mercury  by  the  nitric  apid.     ]kj[.  Payss4»  to 
whom  we  are  under  this  new  bbligationi  does  not  lose 
an  instant  in  availing  himself  of  the  adrantages  aflbrded 
him  by  his  residence  in  Holland ;   he  seizei;»  ^^^f  ^* 
portttuity  of  visiting  the  manufactures  whiclx  am  so  nu- 
merous in  this  country,  as  well  as  the  cabklets  pf  the 
cmrious  which  may  serve  for  h^s- instruction.^    The  dis* 
gusts,    the  difficulties  of  all  kinds  wfafoh  hJb  has  expe* 
lieni^ed  in  procuring  admission  into  the  worl^^c^,*  iserve 
to  demonstrate  the  ardour  of  his  zea)  for  thc^  science? 
and  the  arts ;  but  in  the  mdft  of  the  obstades  and  in- 
conveniences which  meet  the  traveller  in  the  w^y  of  his^ 
researches,  he  frequently  obtains  a  compensatiofi  for  die 
labours  which  he  undergoes  and  the  sacrifices  wbiob  he 
makes,  when  he  is  so  fortunate  as  to  meet  with  Mme 
objects  adapted  to  gratify  his  desire  of  adding  to  his  teiow* 
ledge,  and  enriching  his  country  with  the  disco^'eti^  6f 
the  industrious  nations  whom  he  has  occasion  to  Visit. 
Such  is  the  enviable  lot  of  M<  Pay9$6,  who  has  already 
procured  detached  information   upon  a  variety  of    ia« 
teresting  subjects ;  and  how  Valuable  that  information  is 
will  be  easily  judged  from  the  extract  which  I  am  about 
to  give  from  the  last  memoir  which  this  chemist  baa 
transmitted  to  ne« 
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On  the  Preparation  of  the  Oxyde  of  Mercury.     IS% 

Ited  sulphurated  Oxyde  ofMercwy. 

This  substance  is  prepared   only  in  the  manufactories 
at  Amsterdam,  the   «nost  considerable  of  which  is  that 
which  belonged   to  the   late  M.  Brand.     M.  Payss^  was 
present  at  an   operation  in  which  about  400  kilogrammes 
(800  lbs.  )^  divided  in  two  apparatus,  were  prepared.     He 
followed  the  details  with  all  the  attention  in  his  power; 
and,  after  having  compared  them  with  those  which  M. 
Tukert  has  published  in  the  fourth  volume  of  the  '*  Annales 
de  Chimie,"  year  1790,  p.  25,  he  found  only  very  slight 
differences  in  them,  so  that  the  description  of  the  Am- 
sterdam author  must  be  considered  as  very  nearly  accu- 
rate.    The  circumstances  which  he  omitted  are  as  fol- 
lows.   He  has  not  spoken  of  the  duration,  or  of  the  co- 
lonr  of  the  flame  which  proceeds  from  the  combustion 
of  the  combination  of  the  sulphur  and  mercury  which 
is  prepared  beforehand  and  introduced  into  the  apparatus. 
This  flame,  the  disengagement  of  which  is    extremely 
rapid,  presents  the   most   varied  colours,   at   first   of  a 
vivid  dazzling  white,  elevating  itself  at  least  twelve  de- 
cimeters above  the  dome  of  the  furnace,  afterwards  yellow 
and  white,  orange  yellow^  blue  and  yellow,  giving  rise 
then  to  green,  violet,  and  at  length  blue  and  green  tinges ; 
its  disengagement  is  regulated  towards  the  end  by  a  kind 
of  register  of  iron-plate  ;  when  it  elevates  itself  no  longer 
more  than  9ome  centimetres,  and  its  colour  is  of  a  (ine 
azare  or  indigo  blue,  the  apparatus  is  hermetically  sealed 
and  luted  externally  with  a  mixture  of  clay  and  sand. 

It  cannot  be  doubted,  considering  the  loss  which  ia' 
aistained  in  the  result  of  this  operation,  that  the  so  mul- 
tiplied tinges  of  this  flame,  tho  disengagement  of  which 
lasts  about  half  an  hour  with  200  kilogrammes  of  matter, 
are  owing  to  the  union  of  the  sulphur  with  varied  pro- 
portions  of  mercury  at   different  degrees  of  oxygena^ 
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tion.  The  400  kilogrammes,  or  about  800  pounds  of  red 
sulphurated  oxyde  of  mercury,  are  found  reduced  to  319 
or  a23  kilogrammes,  or  frqm  738  to  745  pounds,  vhicb 
makes  a  loss  of  from' 27  to  31  kilogrammes. 

In  speaking  of  the  vessels  which  are  made  use  of  in 
this  operation,  M .  Tuk^rt  has  also  omitted  to  describe 
their  exact  form  ;  the  principal  vessel  is  not  a  jar,  but 
rather  a  kind  of  crucible,  round  which  the  beat  circulates, 
and  which  is  surmounted  by  an  iron  dome,  through  the 
top  of  which  the  matter  is  introduced,  after  the  crucible 
bas  been  heated  to  redness*  The  success  of  the  opera* 
tion  depends  essentially  upon  tiie  manner  in  which  the 
fire  is  conducted  during  the  sublimation.  The  combos* 
tib^' which  is  employed  is  turf,  and,  as  M.  Payss^ 
bas  observed,  there  is  none  better  adapted  than  this» 
when  the  object  is  to  obtain  a  constant  and  at  the  same 
time  moderate  beat ;  this  uniformity  of  temperature, 
during  the  thirty  hours  that  the  fire  is  applied  in  the 
furnace,  is  uiKloubtedly  one  of  the  causes  wliich  con- 
tribute the  most  to  the  success  of  the  operation.  Expe* 
rience  also  confirni$  this  opinion,  according  to  the  testi* 
mony  of  the  workmen. 

The  red  sulphurated  oxide  of  mercury  being  once 
prepared,  a  large  quantity  of  it  is  reduced  to  powder^ 
in  order  to  be  converted  into  the  Vermillion  of  commerce^ 
This  preparation  is  i^till  a  secret  in  the  possession  of  the 
Dutch ;  and  yet  there  is  no  chemical  work  in  which  the 
process  for  obtaining  it  is  not  described ;  they  merely 
direct  us  to  reduce  the  cinnabar  to  powder,  to  wash  it   in 
water,  and  then  to  dry  it.     This  means,  which  M.  Pay 
has  frequently  put  in  {wactice,  bas  indeed  always  gi^ 
him  £u>  the  product  a  (ine  red  powder ;  but   it  must 
verthcless  be    admitted  that  it  is  not   equal  in  beautv 
and  lustre  of  colour  to  that  of  Dutch  manufacture. 
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Oxyiesyf  Mercury  in  the  hrgewi^.  IM 

China  furnishes  piainting  with  a  kind  of  red  snlphurated 
oxjde  of  mercury  in  powder  (vermilUon),  which  is  in 
much  higher  estimation  than  the  Dutch  ;  its  colour  is  the 
mast  beautiful  red  of  an  incomparable  lustre ;  for  some 
years  past  also  the  Dutch  have  beeu  employed  in  imi-* 
tating  it.  M.  Payss^  has  seen  some  prepared,  a  very  sbort 
time  since,  in  themanufacturesof  that  country,  the  pro* 
cess  for  which  is  another  secret.  This  oxyde  livaU 
that  of  the  Chinese  in  beauty  :  he  thinks  even  that  in 
a  short  time  it  may  be  brought  to  the  same  degree  of 
perfection. 

Not  having  been  able  to  procure  any  information  re** 
specting  the  means  put  in  practice  in  order  to  imitate 
this  particular  preparation  ;  suspecting  however  that  the 
lustre  of  the  sulphurated  oxyde  of  mercury  of  the  Chinese, 
as  well  as  that  bf  the  Dutch,  could  be  owing  only  te 
the  more  or  less  advanced  state  of  oxygenation  in  which 
mercury  exists  in  this  compound;  M.Fayss^  made  an 
experiment :  he  took  a  hundred  parts  of  Dutch  red  suU 
phurated  oxyde  of  mercury  ;  after  having  put  them  into 
a  capsule  of  glass,  sheltered  from  the  rays  of  the  light, 
be  covered  this  powder  with  some  cubic  centimeters  of 
pure  water,  uring  the  precaution  to  agitate  this  mixture 
with  a  glass  tube  for  the  space  of  a  month.     After  seven 
or  eight  days  he  saw  the  oxyde  change  sensibly,  and 
assume  a  very  pleasing  tinge ;  during  about  twenty-five 
days  the  lustre  of  the  red  augmented  gradually,  and  ac- 
quired the  greatest  beauty.     Having  perceived  that  the 
matter  remained  in   the  same  state,  and  underwent  no 
^trther   apparent  change,  he  poured  otf  the  water,  and 
dried  the  red  sulphurated  oxyde  of  mercury  in  the  shade, 
and  in  a  mild  temperature.     Having  compared  it  in  this 
state,  when  it  was  well  dried,  with  that  called  the  Chines^ 
and  that  of  the  Dutch  manufacture,  prepared  by  their 
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secret  process,  M.  Payss6  did  not  discover  any  sensible 
diiTcreuce  in  either  the  beauty  or  the  lustre  of  the  red ; 
so  that  this  very  simple  experiment  puts  us  in  pos- 
session of  a  process  of  great  advantage  to  the  arts,  p^- 
ticularly  to  that  of  painting,  and  of  M^hich  the  Dutch  have 
long  made  a  secret. 

Wishing  to  know  whether  air  and  light  alone  could 
produce  a  similar  effect  on  this  su]pi|rated  oxyde,  M. 
Pays:>^  disposed  a  hundred  parts  of  tlie  same  substance, 
likewise  in  powder,  in 'a  vessel  similar  to  the  first,  to 
the  action  of  a  bright  light,  for  the  space  of  more  tliaq 
9,  month  :  he  took  care,  as  in  the  former  experiment,  to 
renew  the  surfaces  very  frequently  by  agitation,  in  order 
to  multiply  the  points  of  contact  of  this  sulphurated 
oxyde  with  the  air  which  served  for  its  atmosphere  ;  but 
instead  of  acquiring  a  more  beautiful  red^  the  sulphurated 
inercurial  oxyde  assumed  a  brick  colour,  inclining  to  s^ 
brawn.  There  can  be  no  doubt,  according  to  this  ex- 
periment, that  the  light  has  a  very  sensible  influence  upon 
this  substance,  and  tends  to  reduce  the  sulphurated  mer- 
curial oxyde,  by  separating  ifrpm  it  a  portion  of  oxygene, 
as  it  does  from. most  of  the  matters  of  this  kipd  that  are 
exposed  to  its  immediate  contact. 

TO  BE  CONCLUDE15  IN  OUR  NEXT. 
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fAuthpitic  CommuniecUiont  far  this  Department  of  our  Work  will  he 

thankjully  received.) 


Mb 


Feeding  Sheep  with  Potatoes. 


John  Forster,  of  Royston,  in  Herefordshii^e,  ba3 
piade  a  very  successful  trial  of  potatoes  in  the  feeding  of 
sheep  during  the  winter.    While  the  weather  continued 
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open  and  fair,  the  sheep  were  put  upon  turnips  in  the 
day,  and  home  to  the  fold-yard  at  night,  and  had  fresh 
straw  given  them.  As  soon  as  the  frost  prevented  them 
folding  upon  turnips,  trial  was  made  of  potatoes,  which 
were  put  whole  into  troughs.  The  sheep  ale  very  few 
for  two  or  three  days ;  after  that  time  the  only  trouble 

I 

was  to  keep  them  from  running  over  the  feeder.     Three 
hundred  ewes  were  supplied  every  morning   with  five 
bushels  of  potatoes,  and  fresh  straw  twice  in  the  day. 
With  tliis  keep  they  did  very  well  through  the  winter, 
sometimes  on  potatoes  and  sometimes  turnips,    as  the 
weather  permitted.     The  beginning  of  April  the  ewes 
and  lambs  were  put  upon  three  acres  of  Swedish  tur- 
nips, which  lasted  them  one  month  ;  tiiey  came  home  to 
the  fold-yard  everv  night.     After  that  time  they  took  the 
common  field,  and  were  folded  every  night  through  the 
summer.     There  was  a  bad  fall  of  Jambs  that  spring; 
some  farmers  lost  their  Iambs  in  consequence  of  the  ewes 
having  but  little  milk,  but  Mr.  Forster's  fall  of  lambs  was 
very  good,  100  ewes  brought  him  up  100  lambs,  which 
were  sold  the  following  Jul}'  for  145.  each,  except  forty 
of  the  best  ewe's  Iambs,  which  were  kept  for  stores.   The 
May  following  Mr.  Forster  planted  about  five  acres  of 
potatoes,  ploughed  the  land  into  one-bout  ridges,  spread 
long  dung  in  the  intervals,  and  planted  potatoes  on  the 
dung  ;  then,  with  a  double-mould  board  plough  covered 
up  the  plants,  running  a  roll  over  the  iand  to  flatten  the 
ridges.     As  soon  as  the  plants  ^vcre  ail  up,  a  small  swing 
plough  w^s  used  to  slice  off  a  furrow  from  each  side  of 
the  plants,  which  cast  the  mould  into  the  middle  of  the 
interval,  hand-hoed  between  the  plants,  and  as  soon  as 
the  weeds  be^an  to  grow  again  split  the  ridges  of  mould 
with  the  double  plough,  which  moulded  up  the  plants 
poDipletely.     The  produce  two  hundred  bnslielsp^  acre. 

Mr. 
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Mr.  Forster^s  tnrnips  failing  last  winter,  potatoes  were 
given  to  bis  sheep  with  nothing  more  than  fi-esh  straw 
night  and  morning  through  the  winter,  and  at  Ladj^day 
the  ewes  and  himbs  were  allowed  to  be  in  better  condi- 
tion than  any  flock  in  the  neighbourhood.  ,Tbis  may 
therefore  be  considered  as  a  fair  trial  of  potatoes,  as  the 
sheep  had  no  other  succulent  foo({  whatever ;  besides 
what  the  seven  score  of  sheep  consumed,  as  many  pota- 
toes were  sold  as  paid  5  /  per  acre.  The  land  was 
ploughed  as  soon  as  the  potatoes  were  taken  up,  and 
drilled  with  wheat  at  nine  inches  ;  crop  as  good  as  any 
that  grew  the  same  year. 

Method  of  forming  Roads  on  CUy  or  wet  Bottoms. 

First  throw  the  soil  from  the  sides,  leaving  a  groove  in 
the  middle  for  the  materials,  beginning  with  kid  or  brush 
wood  plentifully,  then  stones  and  gravel :  if  the  gravel 
be  very  sharp  and  good,  there  is  no  occasion  to  round 
the  road.  Even  a  concave  surface  is  found  to  answer 
very  well ;  but  where  the  materials  are  tender^  it  may 
be  better  to  round  it  a  little,  but  not  so  much  as  is  fre- 
quently done,  being  often  dangerous,  and  hurtful  to  the 
road,  by  obliging  the  carriages  to  keep  in  one  track. 

Dyeing. 

A  new  method  of  dyeing  cotton  a  rose  colour  has  been 

discovered  by  M.  Bruchmann,  of  Berlin.     For  this  pur- 

pose  he  employs  wild  plumbs  and  muriatic  or  sulphuric 
acid. 

New  Metal  in  Crude  Plathia. 

M.  Brugoatelli  writes  to  M.  Van  Mons  on  the  subject 
fgf  the  new  metal  discovered  by  Messiw.  Fourcroy  and 

Vau(]^uelii) 
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Vauquelin  in  crude  platina,  (see  the  preceding  volume  of 
the  present  series,)  that  he  had  a  long  time  ago  obtained 
separately  the  substance  which  colours  the  solutions  of 
platina.  He  diluted  the  solution  of  crude  platina  with 
eight  or  ten  parts  of  water ^  and  added  a  solution  of  mu* 
riate  of  ammoniac.  The  mixture  did  notiit  first  become 
turbid,  but  after  some  unnutes  the  sides  and  bottom  of 
the  vessel  became  covered  with  the  red  matter  in  shilling 
particles. 

M.  Richter  is  at  present  occupied^  in  r  series  of 
experiments  upon  nickel.  In  its  pure  state  this  metal  is 
very  malleable,  nearly  as  brilliant  as  silver,  and  more  at« 
tractible  by  the  loadstone  than  iron.  He  asserts,  tliat  ia 
the  purest  state  in  which  it  has  hitherto  been  obtained, 
it  still  contains  much  copper.  M.  Richter  has  found  a 
sure  method  of  freeing  it  from  this  metal.  The  oxydea 
of  the  purified  nickel  are  of  a  much  more  lively  green 
colour  than  the  ordinary  oxydes,  and  their  solution  ia 
ammoniac  is  of  a  very  pale  blue. 

Metallic  Oxydes^ 

M.  Kiaproth  has  found  that  the  sdutions  of  the  metaU 
lie  oxydes  in  the  alkalies  are  as  easily  precipitated  in  the 
metallic  state  by  other  metals  soluble  in  the  same  salt5i, 
as  also  by  phosphorus,  as  the  acid  metallic  solutions  are. 
He  has  made  a  very  ingenious  application  of  this  circum- 
stance to  the  analysis  of  the  ores  of  tin,  according  to  the 
method  which  he  has  indicated  in  his  Beitraege,  In  this 
process  the  tungstein  is  separated  by  zinc  from  the  tung- 
&tate  of  ammoniac,  in  tho  form  of  black  ilakcs^ 

Refractor^ 
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(broken  into  the  size  of  a  common  hen*s-egg) ;  to  conti- 
Me  to  feed  ^  f^nsice,  finery,  or  hearth,  with  raw  stone, 
coaly  or  culou  iill  it  jb  quite  fuU  of  vivid  fire,  before  any 
blatt  is  introduced;  then  (in  making  pig  or  cast  iron) 
to  charge  the  furnace,  in  the  common  way,  with  due  pro- 
portions of  XV9  sto^e,  coal^  sat  9ulm,  clear  of  du^t  (in- 
stead of  coke*  or  cbarcoal),  with  iron-stone,  iron-mino 
or  iron-ore,  and  lime-stone  ;  then  to  introduce  the  blast, 
in  a  very  gentle  manner,  for  the  first  twelve  hours ;  then 
to  increase  the  blast  gradually  isvf  afccr  day,  for  the  first 
week  of  blowing,  till  the  furnace  is  sufficiently  hot  and 
burlhencd ;  and  dien  to  bi6w  to  any  extent  the  ma^ 
cbinery  or  the  furnace  is  capable  of  bearing.  And  by 
keeping  the  furnace  rje^ularly  and  ptoperly  fed  with  ma- 
lesiab,  and  by  keeping  up  a  sufficient  blast,  th«  prooeii 
viU  be  completed.  And  in  semelting,  preparing,  and 
i^fioiDg  of  pig  and  cast  iron,  of  every  sott,  and  for  ma- 
king such  pig  and  cast  irM  into  wrought  or  bar  iron,  the 
foregoing  metiiod  of  lighting  and  feeding  the  hearth  or 
finery  till  it  is  full  of  vivid  stpne,  coal,  or  culm,  must  be 
porsued  before  the  iincry  or  hearth  is  charged  with  me- 
tal, or  the  blast  introduced.  Then  by  charging  with  me- 
tal, and  feeding  the  finery  or  hearth  with  raw  stone, 
coal,  or  culm,  (instead  o£  coke  or  charcoal),  and  by  in- 
troducing the  blast  in  tlie  common  way^  the  wisbed-for 
success  will  be  produced. 

In  witness  whereof,  &c. 
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ffc(^cafwri  of  the  Patent  granted  to  RoBinf  CAmehokV 
of  Rostmunid^streetj  CkrkemeeU^  in  the  County  of  Mid* 
£aeXf  Engineer;  for  Improvements  in  Sa-wing-Md"* 
chines^  and  for  a'  new  Method  of  working  Sawing^ 
Mttskines.    Dated  September  30,  1784. 


T. 


With  a  Plate. 


O'all  to  wfaom  these  presents  shall  come,  &e. 
Now  KNovr  YE,  that  I  the  said  Robert  Cameron,  in  pur- 
suance of,  and  in  compliance  with,  the  said  proviso  in 
the  said  lettttis  patent  cdntained,  and  the  purport' and 
true  intent  and  meaning  thereof,  and  of  his  Majesty^s 
said  most  gracious  intentions,  do  declare  (by  this  instm* 
ment  in  writings  under  my  hand  and  seal  duly  executed)' 
tbat  the'nature  of  the  said  invention  of  making  my  sai(f 
neir4ntentcd  improvements  in  sawing-machines,  and  my 
new  nMhckl  of  working  sawing-machines,  and  the  man* 
ner  in  which  the  same  is  to  be  performed,  appears  fromr 
the  pbui  or  drawing,  and  index  or  rsferenc^  tberetcr 
made  and  explained,  and  hereunto  annexed. 
In  witness  whereof,  &€. 

ImDEX  to  THE  ABOVB   PlANS. 

Fig.  1,  (Plate  VIIL)  in  the  above  drawing  is  a  s€c* 
tion,  lengthwise,  of  the  principal  operating  parts  of 
the  machine,  where  A  A  is  a  moveable  carriage,  U|)Otr 
^ich  the  wood  B  to  be  cut  is  fixed.  C  C  is  the  frame, 
in  which  is  fix«d  the  saws  I>  D,  and  which,  being  mo  veil 
(D^-and  fro  saw  the  wood,  which  on  the  carriage  A  A,  is 
moved  towards  the  saw»  by  means  of  the  lever  E,  the 
ratchet-wheel  and  cUck«'F  G  and  H,  and  the  pinion  and 
nek  1  and  K. 

The  opention  of  the  machine  is  as  follows :. 

When  the  saw-fraoie  C  C  is  moved  upwards,  it  mo^isr 
tke.  lever  £  round  its  centre  O,  and  the  click  or  pall  Q 

T  2  lacing 
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b^ng  hung  at  one  end  to  the  lever  E,  between  tbecen^ 

tre  and  that  end  of  the  lever  which  is  acted  on  by  the 

saw.framei  and. the  ofJi^r  end  of  the  click  laying  bold  of 

the  teeth   of  the  wheel  F,   wb^n  the  saw-frame  ris^, 

the  wheel  F  is  moved  round  its  axis>  and  by  the  pinioQ 

*  I  working  into  the  rack  K  moves  the  carriage  towards 

the  saws ;  then,  by  the  descent  of  the  saw-frame,  there 

is  so  much  of  tiie  wood  cut  as  the  carriage  is  advanced 

forward  pa'  stroke.    The  other  click  H,  which  falls  into 

the  teeth  of  F,  being  hipged  on  a  fixed  centre,  binders 

the  carriage  from  being  drove  back  by  the  saw-frame 

when  it  descends  cutting  the  wood. 

To  the  above  general  description  of  a  method  of 
stretching  a  number  of  saws  placed  near  one  another,  and 
a  method  of  liolding  the  wood  while  sawed,  wliich  will 
enable  any  person  ac^uuint^  with  such  ^ort  of  mecha- 
nism to  construct  a  machine  for  sawing  the  vaniers.    The 
principle  of  the  method  of  stretching  the  saws  here  re- 
presented, consists  in  making  the  saws,  or  the  ends,  of 
the  saws,  of  different  lengths,  so  as  to  stretch  one  set  of 
^ws  above  or  beyond  the  place  where  the  other  set  are 
fixed  or  stretched.     An  example  of  this  method  is  given 
in  the  drawing,  where  D  D  represent  the  saws,  which 
ip  this  instance  are  in  two-sets  of  ditlerent  lengtbs  :  they . 
ar^  all  fastened  at  the  lower  end  at  L  to  the  cross  rail  of- 
tlic  saw-frame.    At  the  upper  end  tliey  are  stretched  by 
wedges  M  and  N,  which  are  placed  one  above  the  other, 
so  that  the  plates  fastened  to  the  ends  of  the  saws,  to  form 
buckles  or  conveniences  for  stretching  the  saws,  may  iH>t 
be  opposite  each  other  in  the  two  seis  of  saws ;  by  this 
ipeans  the  saws  adniit  of  being  placed  near  together. 

Fig.  2,  is  a  representation  of  the  saws,  witliout  the 
{rame.     A,  is  a  $ide- vic\v  of  one  of  the  short  saws.     B,  is 
1^  i^itlcrview  of  one  of  the  long  saws.     C,  is  an  edge- 
view 
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fiew  d[  8  number  of  saws  stretched  in  this  manner ;  that 
is  to  say,  they  are  festened  at  tbq  lower  end  by  the  piece 
D,  which  goes  through  ull  the  saws,  and  is  fastened  to 
the  cross  rail  of  the  saw-frame.  The  figure  at  £  F  shews 
the  buckles  or  contrivances  for  stretching  them  at  the  top 
end.  The  method  of  holding  the  wood  whilst  sawed  con- 
sists in  fastening  the  plank,  or  other  piece  of  wood,  ta 
be  cut,  sidewise,  to  the  carriage,  and  likewise  supporting 
it  under  the  edge.  In  Fig.  1  the  piece  of  wood  B  is 
fastened  to  the  carriage  by  means  of  the  instrument  PQ^ 
fesembling  a  cabinet-maker's- hand-screw.  It  is  likewise 
fastened  to  one  or  more  places  by  means  of  tlie  instru* 
ment  R  and  S,  resembling  a  vice. 

Fig.  3,  is  a  cross  section  of  the  principal  operating 
parts,  where  A  A  is  the  saw-frame*  B  B,  sections  of  the 
sides  of  the  carriage,  D,  is  the  end  of  the  piece  of  wood 
to  be  sawed,  which  is  fastened  at  the  end  by  the  instru- 
ment E  Ei  refen:ed  to  in  Fig  1,  at  the  letters  PQ.  FF, 
is  the  instrument  referred  to  in  Fig,  1 ,  at  the  letters  R  S, 
by  which  it  is  fastened  at  one  or  more  places  to  the  side 
of  the  carriage.  G,  is  a  piece  going  across  the  carriage, 
and  supiM>rting  the  piece  of  wood  to  be  sawed  under 

its  edge. 

Fig.  4,  is  a  plan  of  the  principal  operating  parts  where 
A  A  is  the  carriage  moving  forward  on  the  fijjed  frame 
BB,  by  means  of  the  ratchet-wheel,  pinion,  and  rack 
above  described.  C  C,  represents  the  end  of  the  saw* 
frame.  D,  is  the  piece  of  wood  to  be  sawed,  which  i^ 
fastened  to  the  carriage  at  the  end  by  the  instrument  E, 
referred  to  in  Fig.  1 ,  at  P  Q,  likewise  at  F  F^J)^  the  in* 
rtrument  referred  to  in  Fig.  1 ,  at  the  letters  R  S. 

The  above  examples  of  the  method  of  stretching  the 
saws  I  likewise  apply  to  the  sawing  of  thin  boards  in  ge- 
neral. I  have  described  them  as  methods  which  I  prac- 
tise, 


tisev  akbougb  in  vanitr  tlaiiwiogt  %  nuftiber  of  «ii¥f ,  plaedd 
near  oom  another,  ^nmy  be  stretehed  by  a  wedge  cmt  other 
mechanical  i4istruinci>t  going  tbroti|rh  a  owinber  of  aaws* 
And  in  order  tliat  it  may  stretch  tlicm  all  equally,  k  will 
ke  aeoessary  to  be  at  great  pains  to  adjust  all  the  saws  to 
tl)eir  proper  letrgtiis,  which  may  be  done  by  stretchings 
all  the  9a\v9  separately  bv  tlie  same  weigl^t,  and  by  mean^ 
of  a  gage  uflju^ing  tlicm  to  their  lengtlis.    Or  vaniers 
may  be  ^wed  by  a  single  saw,  and  a  contrivance  in  the 
carriage  to  regelate  tiie  wood  sidewise,   and  a  contri- 
vance in  the  ^aw-framc  to  regulate  the  saw  sidewiae,  so 
as  to  ptirfbrm  as  many  operations  on  the  lame  piece  aa 
may  be  found  necessary ;  whicli  last  contrivance  mary  be 
«aed  witti  one  or  any  convenient  number  of  saiv^.    Very 
Harrow  vaoiers  may  likewitie  be  aatred  by  meaaa  of  ctr^ 
cular  sawsy.  which  are  Hxed  on  an  axis»  and  niov0  wUb^ 
out  it  in  one  direction* 

My  new  method  of  working'  sawing-'maehiiief  for  saw- 
ing of  wood,  or  stones  consists  in  applying  the  power  of 
the  steam*engine  to  work  these  machines,  either  by  direct 
application  of  the  powers  of  the  engine^  or  by  raising 
water  to  turn  a  wheel,  v(b']eh  works  the  sawing-engine. 

My  improvements  in  sawing-tnachines  cot\sists  in  adapts 
ingthe^  machines  to  the  sawing  of  mahogany,  and  other 
bard  w^ods  used  for  vaniersy  and  to  the  sawing  of  thio 
boards  ia  guneral. 

The  methods  by  which  T  sii\y  mahogany  and  other 
hard.^oodft  into  vaniers.  cofisii>ts  in  fixing  the  wood  to  be 
cur  en-  x  moveable  carriage,  and  in  fixing  a  sa%v,  or  a 
pumbar  of  sairs,  in  a  frame,  which  being  moved  to  au4 
fro  aaws  the  wood  wliich  on  the  moving  carriage  is 
brought  for\^sifd  to  be  cut. 


SptcifieQim 
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tpecificatwn  ^  the  Pmttni  granted  U  Johh  SmPT  fl 
EtBYE,  ^ih€  Town  of  Baby  J  in  ike  Camty  •/  Derkg^ 
White  Ltad  Maker ;  fw  a  M^hod  of  making  IVAiie 
Lead  different  from  the  Methods  new  praetiud  and  ueedp 
end  unthaiU  the  Aid  of  Horse^LUter  or  Tanner^s-Berkf 
«r  hoik  qfihem.    Dated  May  14,  1M4. 

X  O  all  to  whom  these  presents  shall  come,  &c« 
Kow  KMTOW  Y£,  that  in  compliance  with  the  said  pro^ 
TisOy  I  the  said  John  Swift  SaTcelhye  do  hereby  declare 
tbat  my  said  invention  is  descrilied  in  manner  following  ; 
Aat  is  to  say  :  Instead  of  applying  4>eat,  or  causing  an 
increase  of  temperature  (in  t)>c  pots  or  vessels  containing 
the  acid,  and  the  metallic  lead  intended  to  be  subjected 
to  die  process  by  ¥*hich  white  lead  is  made),  by  means 
of  horse-litter  or  tanner's-bark,  or  both  of  them,  or  by 
means  of  the  gradual  decomposition  or  change  M'hicb 
takes  place  during  tiie  decay  and  rotting  of  those,  or  any 
stber  Temaias  of  organized  bodies,  I  do  avail  myself^ 
a&d  make  use  of  that  augmentation  of  temperature  or 
msible  h/ax  which  is  produced  and  communicated  by 
tbe  oombostion  of  fuel.  And  I  do  regulate  and  manage 
the  said  heat  so  tbat  the  same  shall  be  kept  within  tlus 
proper  limits,  and  shall  be  sufficient  to  cause  the  intended 
change  or  oxydation  of  tlie  lead  in  an  eflisctual  manner, 
without  causing  the  acid  in  the  pots  to  be  volatilized  to  a 
^Tester  degree  tlian  is  necessary  for  the  intended  piir-« 
pose,  and  the  particular  means  by  which  I  do  perform 
dhe  same  are  described  as  follows :  I  make  my  fire  pr 
(res  in  a  proper  stove  or  receptacle,  with  its  apertures^ 
ittos,  chimnies,  registers,  dampers,  and  other  partf 
vUch  require  no  particular  description,  because  it  will 
W  sufficieet  if  the  construction  thereof  \^  attcb  as  tbaC 

the 
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the  operator  or  attendant  shall  have  it  in  his  power  to 
manage  and  regulate  the  fire  and  the  commonicatioo  of 
beat  in  the  usual  manner.    The  said  stove  is  so  boilt  or 
placed  as  to  communicate  heat  as  generally  and  uniformly 
as  may  be  to  a  room  or  space  constructed  of  such  ma- 
terials and  dimensions  as  to  receive  the  pots  containing 
the  usual  charge  of  metalhc  lead  and  acid,  and  to  admit 
of  the  same  being  regularly  placed  and  disposod,  and 
shut  up,  but  that  none  of  the  smoke,  vapours,  or  other 
immediate  exhalations  from  the  fuel  should  be  admitted 
-within  the  said  room  or  space.    And  I  do  not  only  cause 
the  quantity  of  heat  to  be  r^ulated  by  an  attention  to 
the  quantity  or  weight,  and  the  nature  or  kind  of  the 
fuel  to  be  consumed  iu  any  determinate  time  ;  but  I  de 
still  more  completely  enable  my  operator  to  keep  the 
temperature  at  the  requisite  degree  by  introducing  or 
inserting  one  or  more  thermometers  into  the  room  or 
space  containing^  the  pots,  but  leaving  tlieir  scales  or 
graduations  so  placed  as  to  indicate  any  dianges  of  beat 
that  may  take  place  in  the  said  room  or  space.    And  ffae 
said  thermometers  may  be  of  any  proper  and  fit  construe** 
tion,  according  to  tlie  well-known   methods^    wheran 
mercury  or  any  other  fluid  is  used,  or  wherein  all  die 
parts  are  solid,  as  in  the  instruments  called  pyrometers. 
And  moreover,  and  for  the  purpose  of  preventing  any 
Avasteful  or  pernicious  excess  of  beat,  I  do  construct  and 
make,  at  some  convenient  place  in  the  upper  part  of  tlie 
said  room  or  space,  a  valve,  or  shut  or  aperture,  capa* 
ble  of  being  opened  to  let  out  some  of  the  heated  air  or 
elastic  fluid  when  the  same  is  requisite  to  be  done.     And 
I  do  coonecl  with  the  cover  or  lid,  or  stopper,  of  tiie 
said  valve,  either  the  arm  of  a  float,  supported  by  the 
mercury  of  ^  large  thermometer,  v.t  else  the  arm  of  a 
jpyrometrical  apparatus,  or  expau^iou  bar,  so  that  by  an 

action. 
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acxioQ,  which  every  mechanical  man  acquainted  with 
sabjepts  of  thisf  nature  will  readily  apprehend,  the  in- 
crease of  temperature  shall  cause  the  said  valve  to  be 
opened,  and,  contrary  wise,  a  dimiputioji  of  temperature 
shall  suffer  the  same  to  be  again  closed.  And  I  do  find, 
by  experience,  that  the  temperatures  best  calculated  for 
these  operations  are,  that  the  said  roqm  or  space  should 
be  kept  between  ninety  and  one  hundred  degrees  of  Fah* 
renheit's  scale  during  the  first  ten  or  twelve  days,  and 
from  one  hundred  to  one  hundred  and  ten  for  the  next 
eight  days;  and  that  the  heat  be  regularly  and. equally 
increased  about  ten  degrees  for  each  successive  portion 
of  eight  days  until  the  expiration  of  about  six  weeks  in 
the  whole  from  the  commencement  of  the  operation,  or 
until  the  vinegar  or  other  acid  liquor  shall  have  been 
evaporated;  at  which  period  the  pots  are  to  be  taken  out, 
aaid  the  white  lead  separated  and  groutyl  for  sale  a^usuaU 
Lastly,  I  do  in  some  cases  make  use  of  water  or  steam  as 
the  medium  of  communication  through  or  by  which  the 
h^t,  so  as  aforesaid  produced,  is  transmitted  into  the 
said  room  or  space  containing  the  said  pots  ;  and  in  these 
last-mentioned  cases  the  said  water  or  steam  may  be  still 
farther  and  usefully  employed  for  general  purposes  that 
constitute  no  part  of  my  said  invention,  though  the 
economy  of  the  said  invention  may  be  thereby  in  such 
cases  promoted*  And  I  do  then,  if  needful,  make  tber- 
mometrical  observations  on  the  temperature  of  the  said 
water  or  steam,  in  order  the  better  to  regulate  and  go- 
vern my  fire,  and  the  general  process  of  my  said  inven- 
tion dependant  thereon. 
Ip  witness  whereof,  &c. 
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Specification  of' the  Patent  giymted  to  Edwakd  G«AvEf, 
cf  Slieffieldy  in  the  Coimty  of  Tork^  Bazor-ManufaC' 
turer ;  /or  Improvements  on  Razors. 

Dated  Augi^st  4,  1804. 
I  With  a  Plate. 

X  O  alf  to  whom  tliese  presents  shall  come,  ^c. 
Now  KNOW  YE,  that  I  the  said  Edward  Greaves,  in  com- 
pliance with  the  said  proviso,  do  hereby  declare  that  the 
nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  is  particularly  described 
and  ascertained  in  the  above  drawings,  sections,  plans, 
or  plates,  and  the  following  description  thereof^  that  is 
to  sajjr : 

Fig.  I,  (Plate  IX.)  represents  the  razor  with  the 
spring  and  catch,  a,  is  the  bkde  ;  A,  the  handle  ;  6,  the 
catch  ;  and  i  is  tXtR  spring.  A  pin  passes  through  the 
hole  of  the  catch  at  6,  and  is  rivetted  in  the  handle  h 
upon  this  pin  as  a  centre  ;  the  catch  b  is  moveable.  Also 
the  spring  i  presses  against  the  catch  at  g,  by  which 
means  the  return  end  thereof  is  pressed  in  the  notch/. 
In  this  figure  the  razor  is  represented  as  shut,  and  is  kept 
so  by  the  pressure  of  the  spring  i  against  the  end  g  of  the 
catch  b. 

Fig.  2,  shews  the  blade  a  with  the  notches  c  de  and/, 
and  also  the  catch  b,  together  with  part  of  the  handle  h ; 
and  the  razor  in  this  figure  is  represented  without  the 
spring,  and  the  catch  not  in  use. 

Fig.  3.  In  this  draught  is  shewn  the  blade,  the  handle, 
the  ciitoh,  and  the  spring  :  the  razor  is  represented  in  the 
position  in  which  it  is  generally  used.  In  this  position 
the  catch  b  secures  the  blade  a  by  the  pressure  of  the 
spring  i  against  the  end  g  of  the  catch  b. 

Fig. 
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Fig.  4  reptesents  the  handle  a  and  the  blade  h ;  also 
the  spring  cdefgh^  &c.  are  faoies  irt  the  blade  tang. 
k  and  m  are  hollowed  in  the  tang  in  which  the  pin  n  of 
the  spring  c  slides  When  in  contact  V^ith  tfie  tang  of  the 
blade. 

In  Fig.  5  IS  shewrt  the  blade  *,  SO  situated  (with  re- 
s()ect  to  the  handle)  that  the  pin  it  of  the  spring  c  is  in 
the  holey*. 

tn  Fig.  6  is  seidn  the  pin  n  in  the  hole  rf; 

Fig.  8  shews  the  pin  n  of  the  spring  c  in  the  hole  i*. 
la  th^  positions  of  Figs.  5  and  d  the  blade  is  secured  in 
those  positions  by  the  pin  n  of  the  spring  c  in  the  hole  f 
in  Fig.  5,  and  in  the  hole  d  in  Fig.  6.  Also  the  blade 
is  sheVirn  in  Fig.  7,  where  the  blade  is  represented  afe 
shut  in  the  handle  ;  the  {:Kn  h  secures  it  in  that  situn;tion 
by  being  in  the  hole  i.  Fig.  8  is  the  profile  riew  of  a 
razor,  in  which  the  blade  may  be  secured  in  any  posi- 
tion (with  respect  to  the  handle)  by  means  of  a  screw 
and  a  nut.  The  head  of  the  screw  is  denoted  by  ttie 
letter  d. 

Fig.  9  shews  the  handle,  &c.  of  the  razor  viewed  edg&* 
^ise.  In  this  representation  g  is  tiie  rivet  at  the  end  of 
the  handle,  and  r  is  the  rivet  passing  through  the  tang  at 
the  other  end ;  ^  is  the  scre^V^  and  /  is  the  not.  "^Iii  this 
figure  at  p  is  shewn  the  ndt  and  the  screw  in  use. 

Fig.  10  is  a  spring,  which  may  be  substituted  for  the 
spring  r,  in  Fig,  4. 

Fig.  1 1  is  a  section  of  the  spring  itk  Fig.  lo,  and  is  a 
pin  passing  through  the  slit  in  Figi  10,  to  prevent  the 
Gpring  fiMng  above  the  surface  of  the  handle,  and  the  slit 
in  Fig.  10  allows  a  motion  in  that  spring.  At  u  a  spring 
passes  through  the  hole  and  the  handle,  ana  a  person  by 
pressing  upon  the  prbjiecting  piece  at  w  will  rais^  the  pin 
^  out  of  the  hole  In  the  tang  of  the  bladv* 

Z  a  Fig. 
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Fig..  (3  is  a  similar  spring  ia  two  piece's,  ihe.shadwf 
part  denoting  one  piece^  and  the  dotted  line  denoting  the^ 
other. 

Fig.  1 2  is  tbe  same  in  section  where  the  spring  «  presses 
against  the  other  at  x ;  the  latter  being  secured  at  z  pre-* 
vents  tbe  pin  y  leaving  the  hole  in  the  tang  of  the  blade ; 
therefore  if  you  press  the  piece  at  K  tbe  pin  at^  is  raised. 

My  invention  is  not  confined  to  any  particular  kinds 
of  mzorsy  the  improvements  being  applicable  to  all ; 
neither  is  it  confined  to  any  particular  number  of  notches 
on  the  back  of  the  tang,  but  may  be  madls  with  one, 
two,  three,  or  more,  as  may  be  required,  or  fancy  sug-^ 
gest  i  nor  is  it  confined  to  the  exact  shape  or  form  of  tbe 
springs,  as  it  must  evidently  appear  to  every  intelligent 
workman  that'  the  same  may  be  varied  without  departing^ 
either  from  the  particular  or  general  principle  of  any  of 
the  improvements  above  set  forth  and  shown  in  my  in- 
vention. 

In  witness  whereof,  &c. 
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Description  of  an  Impravenient  in  theStrikijig  Part  of  an 

kighi-i)ay  Clock. 

Jmenied  by  Mr.  John  Prior^  qf  NessfUld^  Yorkshire. 

With  a  PfetC. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

A  Bounty  of  Thirty  Guineas  was  voted  to  Mr.  PRioR/a»' 

this  Invention.' 

X  BEG  leave  to  state  some  of  the  advantages  arising 
from  my  improvement  in  the  striking  part  of  an  eight- 
day  clock.     First^  its  principle  consists  in  a  wheel  and 

fly. 
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fly^  with  six  tunis  of  a  spiral  line  H^ut*  upon  the  whtel^ 
ix>r  the  purpose  of  counting  the  hours.  The  pins  beloW 
this  spiral  elevate  the  hammeri  and  those  aborc  are  for 
the  use  of  the  detent. 

'  This  sii>gle  M'beel  scrips  the  pufpoise  of  connt-^^vbeely 
J>in-wheel,  detent-wheel,  alid  th(5  fly-wheel,  and  has  six' 
revolutiohs  in  striking  the  twelve  hours.- 

Suppose  a  train  of  wheels  and  pinions^  used  in  otber^ 
striking  parts,  to  be  made  without  enor,  and  that  the 
whetils  and  pinions  would  turn  each  otii6r  without  ^hakq 
or  play.  Allowing  the  above  supposition  to  be  true^ 
which  every  mechanic  knows  it  is  not ^  my  striking  part 
it'iil  be  found  six  times  superior  to  others  in  striking  the 
hours  I,  2,  5,  T,  10,  11,  and  twelve  times  in  striking 
4,  6,  8,  &tid  eighteen  times  in  striking  3,  9,  and  J 2. 

rhave  designedly  made  a  defect,  in  the  model  here- 
^si'ith  sent  *,  in  striking  two  and  three  o'clock,  to  shew- 
that  what  I  have  now  advanced  will,  ujjon  the  trial,  bef 
found  to  be  true.  ' 

In  stHklng  tti'o  I  have  purposely  made  an  imperfection, 
equal  to  the  spactf  of  thi'ee  teeth  of  the  wheel;  and  in 
striking 'three  an  imperfection  of  nincJ  or  ten  teeth,  and 
yet  both  these  hours  are  struck  perfectly  correct. 

The  flys  in  clocks  turn  round  at  a  mean  about  sixty 
times  for  every  knock  of  the  hammer,  but  mine  turns 
round  only  three  times  for  the  same  purpose  ;  and  sup- 
pose  the  pivots  were  of  equal  diameters,  the  influence 
of  oil  On  them  would  be  as  the  number  of  revolutions  in  - 
each  t- 

It  would  be  better  for  clocks  if  they  gave  no  warning 
at  all,  but  the  snail-piece  to  raise  a  weight  soine\tli'at 

*  Prrs«n'ed  in  the  Society*s  repository  for  public  in8))«cttotT. 
t  S?e  Cmnmings'f  Elcmcii'i. 
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similar  to  the  model  now  sent  for  the  inspection  bf  th^ 
Society. 

llEtEiLElJCES  to  Plate  X. 

Fig.  I9  Ay  the  large  wheels  on  the  face  of  which  are 
kunk  or  cut  the  six  turns  of  a  spiral. 

B,  the  single  worm-sct'ew,  which  acts  on  the  ^kky^t 
wheel,  and  moves  the  fly  C. 

D,  the  spiral  work  of  thfe  wheel  A,  The  black  spots 
shew  the  grooves  into  whidh  the  detents  drop  on  striking 
the  hour. 

E,  the  groove  into  which  the  locking  piece'  F  drops 
when  it  strikes  one,  and  from  which  place  it  proceeds  id 
the  outward  parts  of  the  spiral  in  the  progpressive  hours, 
being  throwh  out  by  a  lifting  piece  H,  at  each  hour  ;  the 
tipper  detent  G  being  puiliped  off  with  the  locking  piece 
F  from  the  pirts  in  tlie  wheel  Ai      ^ 

In  striking  the  hour  of  twdv$j  th^  locking  piece,  ha- 
ving ai^rived  at  the  outer  spiral  at  H,  rises  up  an  inclined 
plane,  and  drops  by  its  own  weight  to  the  inndr  circle, 
iu  which  the  hour  one  is  to  be  struck,  and  proceeds  on  in 
a  progressive  motion  through  the  diffeifent  hours  liU  it 
comes  again  to  twelve. 

I,  the  hammer-work^  made  in  this  oommon  waj^ 
which  is  i^orked  by  thirteen  pins  on  the  face  of  the  spiralj 

Fig.  2,  K,  the  thirteen  pins  on  the  face  of  the  spiral^ 
which  work  the  hammer-work. 

b,  the  outer  pins,  which  lock  the  detent; 

M)  tiie  pump-spring  to  the  detent; 


Ok 
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Useful  Einpf€T  the  Management  of  a  Farm^Tard. 
£jf  Charles  Howard,  Esq, 

From  Hunter's  Georgical  £ssayb« 

X  T  is  not  suflBcient  to  attend  to  the  general  theory  of 
agricalture,  for  however  scientifically  this  may  be  stu- 
died, unless  the  minutis  of  the  practice  be  inde&tigably 
observed,  the  system  of  husbandry  must  remain  income 
pletc.  Of  the  less  branches  of  this  art,  one  of  the  most 
considerable,  and  of  tlie  greatest  importance,  is  the  good 
order  and  economy  of  the  farm-yard.  To  raise  the  most 
valuable  and  largest  quantity  of  manure  should  be  the 
great  object  of  every  farmer ;  upon  this  circumstance  the 
vigour  and  health  of  his  land  will  principally  depend- 
Every  thing,  therefore,  that  can  contribute  in  the  smallest 
degree  to  the  size  or  quality  of  the  dung-hill  is  of  the 
utmost  consequence.   * 

For  this  purpose  .1  should  recommend  farm-steads  to 
be  built  with  very  requisite  convenience,  which,  by  at- 
tending to  the  real  utility,  rather  than  the  appearance  of 
the  buildings,  may  be  done  at  a  moderate  expense* 
The  tenant  can  amply  afford  a  proper  rent  for  such  con« 
veniences,  and  it  is  very  much  to  his  interest,  as  well  as 
to  that  of  the  landlord,  to  have  them.  Grazing  farms, 
wiiich  do  not  produce  great  quantities  of  straw,  require 
to  be  better  accommodated  with  sheds  and  houses  for  cat-, 
tic  than  large  arable  famjs ;  as,  upon  the  latter,  eco- 
nomy of  straw  cannot  be  so  closely  attended  to.  The 
yard  will  be  found  more  convenient  if  divided  into  two 
p:^rts ;  as  it  is  always  desirable  to  separate  the  younger 
stock  from  those  that  arc  older  ;  so  circumstanced,  they 
are  more  at  rest,,  and  consequently  thrive  better.  One 
pump  will  water  both  yards,  v.hich  is  far  preferable  to 
the  old  mode  of  permitting-  the  cattle  to  go  to  an  adjoiti- 
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\ng  pond  to  water,  'by  whicb  a  great  quantity  of  manara 
b  loety  and  much  groond  poached  by  their  feet.  The 
yard  should  form  altogether  a  shallow  bafnrr,  tp  presence 
the  liquid  part  of  the  manure  ;  and  it  will  be  round  very 
advantageous  to  Uy  at  the  bottom  a  coiisiderabie  quan- 
tity of  sand,  or  any  absorbent  upper  soiK  This  should 
he  done  every  spring  and  autumn,  when  die  cattle  are 
confined  all  the  year ;  but  if  they  are  only  taken  up  in 
the  winter,  once  will  be  sufficient :  each  tiaie  the  yard  is 
deared  of  the  dung  a  very  large  portioned  highly-vaiu- 
able  mamire  for  grass  land  will  be  obtained  fi*oni  the  bot«- 
tom  of  the  farm-yard,  which  may  be  again  replenished 
with  sand  or  earth.  It  is  not  within  the  liiuits  of  a  short 
Issay,  like  the  present,  that  all  the  advantages  of  this 
mode  can  be  pointed  out,  the  value  of  it  can  alone  be 
asoertaibed  by  those  wfao  have  practised  it.  The  in- 
creased  quantity  of  manure  is  very  great,  all  the  super- 
fltiobs  moisture  is  absorbed  by  it,  and  tiie  farm-yard  is 
kept  in  a  much  drier,  and  more  comfortable  state  than  it 
otherwise  could  be,  particMlarly  where  attention  is  paid 
to  the  value  of  straw.  But  I  admit  that  there  arc  situa- 
ttons  where,  from  the  difficulty  of  procuring  proper  ma^ 
terials,  this  system  can  be  only  partially  observed. 

Aft  soon  as,  from  the  severity  of  the  weather,  or  bar^ 
Bess  of  the  pastures,  it  is  thought  necessary  to  fodder  the 
cattle,  I  should  recommend  them  to  be  brought  into  tho 
farm-yard,  in  preference  to  giving  them  hay  or  turnips 
whilst  out.  The  cattle  will  be  much  better  sheltered,  and 
o  larger  quantity  of  manure  will  be  made.  Experience 
convinces  me,  that  the  dung  of  animals  laid  upon  the 
ground  at  any  season  of  the  year,  in  its  unfcrmentcnl 
state,  dees  not  by  any  means  enrich  the  land  so  much  as 
when  it  has  uindergone  a  quick  fermentation,  wit1i  a  sma^^ 
quantity  pf  litter.     Let  as  many  cattle  be  tied  v^    it* 

hou.scs 
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houses  or  sheds  as  the  buildings  ^vill  admit  of,  particu« 
larly  the  fattening  beasts.  *  Cows  and  calved  thrive  better^ 
and  require  less  meat  in  the  hou^e,  than  when  exposed  to 
all  changes  of  weather  in  the  farm-yard  ;  tlie  waste  is  no( 
near  so  great,  and  consequently  tlie  manure  is  impirov64 
by  the  straw  being  eaten,  ratlier  than  trodden  down  iutp 
litter.  I  have  before  said,  that  tlie  great  object  pf  tl|0 
£urmer  should  be  to  keep  the  largest  possible  slock  of 
srery  kind  of  cattle,  to  augment  and  improve  his  dung^ 
hill :  I  would  therefore  have  every  care  taken  to  make 
the  straw  go  as  far  as  it  can  ;  and  I  speak  of  straw  mora 
particularly,  as  1  do  not  consider  ha}',  in  general,  a  pro* 
fitable  crop  for  the  fiirnier.  When  we  observe  the  com* 
mon  method  of  using  straw,  it  is  not  to  be  wondered  at^ 
that  it  should  be  under-valued  ;  it  is  too  frequently  and 
injudiciously  made  the  sole  food  of  cattle,  which  (espe«< 
daily  when  coarse  and  ill-gotten)  they  shffiv  by  their 
daily  decrease  of  condition  ;  an  obvious  ciroumstance,. 
that  it  does  not  afford  them  sufficient  nutriment ;  such 
cattle,  in  the  spring,  are  turned  from  the  farm-yard  to^ 
grass  in  so  poor  a  state,  that  two  or  tliree  months  are 
often  necessary  to  get  them  again  into  the  same  condi-^ 
tion  they  were  in  when  taken  up  in  the  autumn.  This 
proves  a  severe  check  to  the  j'oung  cattle,  which  it  very 
materially  injures,  and  is  a  great  drawback  on  the  far* 
mer's  profit.  But  let  straw  be  made  subservient  to  tur- 
nips, carrots^  cabbages,  kale,  potatoes,  &c.  Let  a  cer- 
tain portion  of  these  crops,  according  to  the  nature  of 
the  farm,  be  given  to  the  cattle,  and  a  very  large  quan^- 
tity  of  \>'inter  stock  will  be  kept  in  a  progressive  state  of 
improvement ;  which  upon  all  soils  will  prove  exceed- 
ingly pfoiitable.  I  believe  it  will  ever  be  found  for  the^ 
interest  of  the  farmer 'to  keep  all  his  stock  in  high  condi- 
tion, m'o.^  particularly  young  animals,  as  they  will  come 
Vol.  VL — Second  Ssries.  A  a  sooner 
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•ooner  to  profit,  and  are  at  all  times  saleable ;  it  is  well 
known  that  animals,  when  fat,  consume  much  less  food 
than  when  in  a  lean  state. 

I  have  paid  great  attention  to  the  nutritious  qualities  of 
ihc  turnip,  not  only  in  the  feeding  of  cattle,  but  of  horses 
and  store  pigs ;  all  of  which  I  find  to  thrive  exceedingly 
well  upon  them  in  their  raw  state.  It  has  been  my  prac- 
tice to  gire  my  draught-horses  about  a  peck  and  a  half  of 
turnips  each  every  niglit,  with  a  fodder  of  straw  ;  and  I 
am  of  opinion,  that  tliey  thrive  as  well,  and  keep  in  bet- 
ter health  bj'  this  mode,  than  they  would  do  upon  the 
best  hay.  The  turnips  are  given  to  them  whole,  but 
without  the  tops  and  fangs.  On  land  where  they  draw- 
clean,  and  in  dry  weather,  they  will  not  require  wash- 
ing; but  if  dirty,  they  must  be  washed;  this,  however, 
is  seldom  the  case  with  me.  In  the  day-time,  whether 
worked  or  not,  they  have  hay,  and  a  small  quantity  of 
corn,  with  sometimes  an  addition  of  a  few  carvots  in  tite 
stable  ;  but  on  days  of  rest  they  arc  turned  into  the  farm- 
yard for  two  or  three  hours,  where  they  enjoy  tlie  tur- 
nips with  the  cattle.  By  these  means  my  draught-horses 
ar^kcpt  in  good  condition,  at  a  comparative  small  ex- 
pense, and  a  great  consumption  of  corn  is  avoided  ;  their 
bodies  are  temperate,  and  their  legs  are  constantly  clcan« 
Sly  cattle  have  turnips  in  proportion  to  their  respective 
conditions  and  ages  ;  but  all  have  some,  and  are  thereby 
kept  in  a  state  of  improvement ;  my  general  plan  is,  to 
let  them  all  out  into  the  farm-vard  about  four  hours 
during  the  finest  part  of  the  day,  at  which  time  they  all 
cat  turnips,  having  straw  only  in  the  house,  excepting 
the  cows,  calves,  aufi  tliosc  cattle  which  are  fattening. 
Kv-eii  my  pigSj  whicli  are  of  the  Scotch  and  Leicester 
breeds,  cat  turnips  in  considerable  quantities  ;  I  find  tbeai 

answer 
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answer  rery  well  for  store  pigSj  ^vith  the  addition  of  tbe 
little  other  meat  they  pick  up  ia  the  yard. 

The  value  of  turnips,  as  food  for  sheep,  has  long  been 
fully  allowed.  For  cattle  too  they  are  gaining  ground 
considerably,  but  I  tliink  are  generally  given  only  to 
such  as  are  fattening,  and  to  cows  and  calves.  Store 
cattle  are  much  neglected  in  the  winter  season  ;  I  have 
met  with  very  few  farmers  who  have  made  turnips  a 
common  food  for  their  draught  and  young  horses;  or 
who  have  considered  them  valuable  as  food  for  pigs ;  but 
from  my  own  experience  I  venture  strongly  to  recom* 
mend  them  for  these  purposes ;  at  first,  perhaps,  they 
will  object  to  them.  In  a  few  days  they  will  eat  them  a 
little,  and  when  some  begin  to  feed  upon  them,  all  the 
rest  will  quickly  follow  the  example. 

The  Ruta  Baga  I  have  heard  recommended  as  far  su« 
perior  for  these  latter  purposes  \  and  am  inclined  to 
think,  from  the  closeness  of  its  tejcture,  and  its  sweet- 
ness, that  it  is  more  nutritious;  but  I  have  not  been  suc- 
cessful in  raising  a  good  produce  ;  it  appears  to  me  to  be 
a  very  precarious  crop.  I  propose,  however,  to  give  it 
^  farther  trial  \  and  should  be  sorry  to  say  any  thing  that 
might  tend  to  discourage  the  cultivation  of  a  plant  pos- 
sessed of. so  many  valuable  properties.  Carrots,  cab- 
l)!^ges,  and  kale,  I  consider  as  highly  necessary  crops 
open  all  farms ;  the  two  latter  particularly  so  upon  strong 
soils ;  they  are  an  excellent  resource  in  long  frosts  and 
deep  snows,  when  turnips  are  with  difficulty  procured. 
It  is  desirable  to  grow  them  as  near  the  homestead  as 
possible,  I  find  the  method  of  preserving  turnips  from 
the  frost,  as  mentioned  by  Mr.  Marshall  in  his  *^  Minutes 
•f  Agriculture,"  page  199,'  of  great  use,  as  a  constant 
supply  is  thereby  provided,  notwithstanding  the  weather. 
Before  the  frost  sets  in,  I  employ  boys  to  assist  my  own 
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labourers  in  cutting  off  the  tops  and  fangs  ;  the  topa  are 
darled  home  for  the  immediate  use  of  the  cattle,  or 
spread  upon  grass  land  for  the  sheep.  The  bulbs  are 
thus  preserved  :  a  layer  of  straw  is  spread  in  a  round* 
form  upon  a  dry  pait  of  the  land,  and  the  turnips  are 
carted  to  it ;  four  or  five  leads  are  heaped  find  CQvered 
with  straw  ;  a  little  earth  is  put  at  the  top,  in  the  man- 
lier of  potatoes ;  only,  as  they  seldom  lay  long,  quite 
^  much  care  is  not  necessary.  Thus  they  remain  until  a 
fi-ost  causes  a  demand  for  them  in  th^  farm-yard,  at 
Which  time  they  are  particularly  serviceable,  if  they  are 
led  homd  without  injury  to  the  land  or  roads.  They 
might  also  be  protected  thus  for  sheep,  whiph  would 
^eady  lessen  the  consumption  of  bay  in  severe  weather. 

Corn,  in  the  straw,  I  have  cut  in  small  (juantiti^,  and 
think  it  is  very  useful  to  give  to  hors^  in  the  day-tiiptt 
when  it  is  required  to  have  them  fed  quickly,  that  tbey 
may  get  to  work  again  ;  but  I  am  of  opinion  wh^|€  chaff 
is  plentiful,  much  of  this  will  not  he  required. 

On  (he  Treatment  of  Fai^m  Hor^s* 
Bjf  John  Bannister,  Esq. 

*       From  HuvTE&'s  Georcical  Essays* 

v>IN  the  economy  of  the  stable  depends,  in  no  small 
degree,  the  profit  or  loss  of  the  husbandn^an ;  since,  if 
the  working  cattle  are  disproportioned  either  in  number 
or  size  to  the  exigencies  of  the  farm,  or  if  properly 
Adapted  in  these  particulars,  should  turr^  out  unheidthy, 
either  from  natural  causes  or  an  undue  attention  in  the 
persons  to  whom  the  management  of  them  is  entrusted  j 
or  if  they  are  over-worked)  or,  on  tb^  contrary,  not  kept 
with  ft  sufficient  degree  of  stfiptness  to  their  labomr ;  if 

they 


On  tU  Trea$mtnt  qfFai-m  Hwru^  H% 

* 

they  are  pumpeired  too  higb^  or  have  not  «  du4  allow^i^ 
ance  of  food  :  iq  cither  of  those  cas^s  the  owner  will.fin4 
fin  evident  diminution  in  his  profits  \  and}  if  not  timely 
redressed,  a  want  of  attentioii  to  these  minutis,  as  thejr 
may  at  first  sight  appea^y  will  increase,  by  slow  pro^ 
gressionSy  till  the  evil  (nay  ^t  length  terminate  in  the  ndn 
of  those  pebplp  who  have  be^q  remiss  in  this  part  of 
tbeir  business.  • 

The  number,  9s  well  as  size,  of  the  wojcking  hxm^ 
must  depend  on  the  situation,  extent,  and  nature  of  th# 
farm ;  since  one  tean)  on  a  gravel,  sandy  o^  other  light 
soil,  will  cultivate  a  larger  proportion  of  ground  in  ^ 
given  time  than  two  on  a  clayy  where  the  pative  ^be* 
slon  of  the  soi|  enhances  the  difficulty  of  the  severfd  ope* 
rations  of  th^  field,  and  wfa^re  the  deep  and  miry  roads 
reoder  ^  larger  strength  of  cattle  abundantly  necess^iy^ 
Again,  the  farmer  whos§  fields  are  hilly  and  uneven  wiU 
be  und^r  the  necessity  of  supplying  himself  with  moc^ 
^ble  horses  to  answer  this  superior  strength  of  tillage^ 
than  another  whose  lot  has  thrown  him  on  a  level  situa* 
tion.    Suqh  people  also  who  have  a  large  proportion  of 
irood  land,  or  who  from  any  other  cause  are  obliged  fren 
quently  to  perform  lopg  journeys,  demand  an  abler  team 
than  he,  whose  chief  employment  is  the  tillage  of  his 
ground,  and  is  therefore  rsrely  under  the  necessity  of 
travelling  on  the  ro^d,   except  io  the  necessary  coi>^ 
Teyaoce  of  bis  grain  to  marl^et,  the  proximity  or  dis« 
tance  whereof  is  ai)  pt^ect  of  pp  mean  import  to  the  far*) 
pier  ^  since,  if  his  situation  be  in  the  vicinity  of  a  market- 
town,  more  porn  may  b^  delivered  in  one  day  than  in  tWQ 
or  three  wh^re  the  barns  lie  at  the  distance  of  eight  pif 
(tn  miles,  or  perhaps  farther,  4s  is  the  case  with  many 
(^rins ;  and  if  the  varioi|s  items  saved  by  this  contingenpy 
W^e  tQ  be  added  toge^er  at  the  yearns  epd,  they  would, 
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lampersnaded,  form  a  much  larger  sum  than  is  gene- 
rally imagined. 

The  proportion  of  meado\ir  or  feeding  land  to  the  ara- 
ble 18  likewise  to  be  considered  in  resrulatins:  the  niunber 
rf  woAing  cattle  on  the  farm,  since,  when  there  is  a  du« 
allowance  of  the  foi*mer,  there  will  be  less  employment 
for  the  horses  ;  and  consequently  on  these  farms,  where 
there  is  an  equal  division  of  arable  and  green  land,  one 
team  will  be  amply  suflficient,  where  there  would  other- 
irise  have  been  a  necessity  to  employ  two  or  three. 

The  sex  of  the  labouring  catde  will  likewise  be  deter^ 
mined  by  the  nature  of  the  farm,  as  it  may  be  more  coo- 
Venient  to  employ  geldings  if  there  is  a  want  of  pasture, 
whilst  a  due  portion  of  green  land  may  encourage  the 
itirmer  to  drive  chiefly  mares,  by  which  means  he  will 
kave  the  advantage  of  breeding  colts,  and  thereby  of  fur- 
irishihg  himself  with  a  constant  succession  of  young  cat- 
He  at  a  trifling  expense ;  and  this  is  so  material  a  consi* 
deration,  that  it  ought  never  to  be  neglected  where  there 
is  an  opportunity  of  reducing  it  to  practice ;  since,  when 
a  person  is  obliged  to  supply  the  deficiency  of  his  team, 
whenever  age  or  accident  render  it  necessary  for  him  to 
recruit  his  stock,  by  having  recourse  to  the  dealer,  it 
forms  a  continual  drain  from  his  pocket,  and  lays  him 
under  the  necessity  of  expending  a  considerable  sum  in 
the  purchase  of  working  cattle,  which,  when  he  has  the 
advantage  of  breeding  them  on  his  own  pastures,  might 
be  reserved  towards  the  purpose  of  buying  other  stock, 
and  his  team  would  in  all  probability  be  more  completely 
furnished  with  his  own  breed  than  by  any  which  he  could 
purchase  from  the  horse-dealer,  with  whom  he  runsgreat 
hazard.  Other  advantages  likewise  attend  the  husband- 
man who  is  fortunate  enough  to  possess  a  quantity  of 
pasture  land  in  due  proportion  to  the  arable ;  I  mean 
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advantages  pertinent  to  the  subject  in  hand,  for  as  to 
the  general  superiority  of  farms  of  this  description  over 

mere  arable  tenures,  it  is  so  manilcst.  as  to  occur  in  a 

...» 

thousand  instances  3  but  in  this  particular  one  of  tho 
management  of  the  teams,  I  would  mention  the  being 
able  to  turn  out  a  sick  or  lame  horse,  and  thus  in  many 
cases  expediting  a  cure  in  a  much  more  effectual  man->, 
ncr,  and  at  far  less  expense  than  if  recourse  were  had 
to  the  farrier.  Besides,  where  mares  are  kept  in  pre- 
ference to  geldings,  a  disorder  which  would  totally  dis- 
quahfy  the  latter  for  business  will  render  the-  former 
by  no  means  less  proper  for  breeding,  and  thus  she  may 
still  continue  useful  in  this  particular,  whilst  hcrofispring 
supply  ber  place  in  the  harness. 
In  those  countries  where  the  pIough(^d  land   is  stiff. 

« 

and  perfectly  free  from  stones,  and  where  the  pasture 
is  of  the  richest  kind,  the  use  of  horses  is  in  a  great 
measure  supplied  by  oxen,  which,  being  turned  out  of 
the  team  into  the  feeding  pasture,  bring  a  double  profit 
to  tlie  owner.  The  expense  of  maintaining  these  crea- 
tures in  good  working  order  beavs  no  proportion  to 
the  consumption  in  hay  and  corn  required  for  the  horfcs^ 
besides  the  very  material  saving  in  the  article  of  sboes^ 
wherein  a  horse-team  considerably  enhances  the  black- 
smith's bill.  These  advantages  speak  greatly  in  favour 
of  an  ox  team,  where  the  situation  will  admit  of  the 
practice  y  but  where  the  land  is  stoney  and  uneven,  and 
the  roads  hard  and  rugged,  and  where  the  farmer  is 
not  possessed  of  suflacient  quantity  of  good  fertile 
n^cadow  land  to  admit  of  the  beast  being  fattened  on 
the  pastures,  when  he  has  been  worked  a  sufficient 
tunc :  when  either  of  these  circumstances  are  wanting, 
it  is  certainly  the  most  judicious  method  to  employ  a 
borserteam ;  for  tbe  ox,  at  best  a  slow  mover,  would 

make 
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tnake  but  very  indifferent  way  on  ground  tbat  is  hard 
and  stoney,  as  in  that  case  he  must  necessarily  be  sboed, 
and   this  is  A  task  of  no   small  difficulty,  these  animals 
being  endued  with  far  less  docility  than  the  horse,  and 
are  generally  cast  whenever  this  operation  is  performed. 
Besides,  where  the  farmer  has  no  convenience  of  fat- 
tening the  oxen  when  past  their  labour,  lie  most  often 
tfdl  chem  at  a  disadvantage  to  the  feeding  grazier,  so 
that  on  these  considerations  the  horse  is  by  far  the  most 
ilseful  beast ;  but  in  deep  miry  countries,  as  I  observed 
before,  the  ox  may  be  employed  to  great  advantage. 
'  The  horse  is  subject  to  a  greater  variety  of  disorders 
l)ian  any  other  of  the  animal  race,  and   these  are  often 
aggravated  by  ill  management ;  nay,  I  believe  I  might 
aild,  that  more  distempers  are  brought  on  by  a  neglect 
or  improper,  regard  to  the  creature,  than  what  proceed 
fVom  Tiatural  causes. 

As  the  complaints  incident  to  this  animal  are  more 
ihimerous,  so  is  lie  more  susceptible  of  injury  from  the 
different  vicissitudes  of  heat  and  cold  than  any  other 
cVeature.  The  ox,  when  he  has  finished  his  stated  task 
far  tlie  day,  is  turned  abroad  to  feed,  without  any  other 
CBre  from  the  hind  ;  whilst  the  horse  is  taken .  into  the 
stable  at  the  close  of  his  labour,  and  diligently  attended 
during  the  remainder  of  the  day,  an3  at  night  left  to 
reposo  on  a  dt'y  and  well-shaken  bed.  The  horse'  meets 
with  an  early  attention  in  the  morning,  and  is  alter- 
irately  fed  and  curried  before  he  goes  forth  to  work',  in 
order  to  enable  him  the  better  to  withstand  the  fatigues 
and  labour  of  the  ensuing  day  ;  the  ox,  on  the  contrary, 
fearless  of  the  summer's  sun  and  winter's  blasts,  is  taken 
out  of  the  field,  and  with  very  little  ceremony  liar- 
Dt^ssed  for  his  work. 
•  Such  being  the  care  fequirjed  rti  the  management  of  a 
workrhg-team,  how  necessary  to  the  farmer's  interest  is 

* 

It 


9 


On  tie  Ti^tmerU  of  Farht  Houses.  1S5 

if,  <d  be  provided  #ith  a  set  of  domestics*  86her,  honest, 
and  (uligent^  who  by  obliging  their  horses  to  do  a  good 
day's  work  at  whatever  business  they  may  be  empfoycd, 
and  by  a  frugaf,  yet  necessary  allowance  6^  iheat  in" 
tlie  stable,  and  by  a  proper  attention  to  th^  dr^ssin^ 
and  well  ordering  of  their  cattle,  will  take  cai*e  that 
their  master's  interest,  be  promoted,  and  his  welfare 
consulted  in  every  particular.  But  hoM'ever  ardently 
the  possession  of  servants  with  qualities  like  these  is 
to  be  wished  for,  I  believe  there  are  few  that  have 
kept  dependents  of  any  kind  who  can  boast  of  having 
often  met  with  those  which'  have  turned  out  perfectly 
to  their  wishes }  perhaps  if  we  were  to  extend  our 
inquiries  in  this  particular  from  the  prince  on  the  throne 
to  the  villager,  whose  only  attendant  is  a  dirty  girl; 
I  say  if  we  could  search  into  the  characters  of  these 
various  degrees  of  servitors,  we  should  find  that  all  of 
them  in  their  several  stations,  so  far  from  studying  the* 
interest  and  profit  of  their  master,  directed  their  views 
towards  enriching  their  own  coffers,  at  the  expense  of 
their  employer  ;  and  whilst  the  courtier  has  his  parasites 
and  dependents  to  share  with  Hjm  in  the  plunder  of  his 
Sovereign,  tlie  solitary  domestic  of  the  villager  above- 
mentioned  finds  some  char- woman  or  itenerant  baH&d- 
singer  to  receive  the  scraps  of  the  pantry  and  the  refuse 
of  the  kitchen. 

In  this  progressive  scale,  there  are  none  who  study 
more  arts  of  deception,  and  perhaps  there  are  few  of  the 
several  ranks  and  denominations  of  servants,  from  the  pa* 
lace,  to  the  cottage,  who  have  fairer  opportunities  of  ex- 
ercising their  dexterity  in  this  way  than  those  employed 
by  the  husbandman.  Being  brought  up  from  their  in- 
fancy in  the  lowest  habitudes  of  trick  and  knavery,  and 
observing  in  their  parentsf^nd  in  every  one  of  their  own 
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order,  a  kind  of  emulation  at  excelling  in  eveiy 
art  and  chicanery,  and  consoling  themselTes  with  ibc 
nt}sfaction^  that  so  long  as  they  keep  within  the  letter 
of  the  law,  and  are  free  from  capital  offences,  they 
may  with  impunity  continue  in  the  pracdce  of  this 
lower  rank  of  vices,  it  is  matter  of  littk  surprise  that 
diey  should  imbibe  their  parent*^  notions :  and  thus  the 
plougbboy  is  no  sooner  admitted  into  the  stable,  Aan 
he  is  initiated  into  the  vices  of  that  seminary,  and  shows 
himself  an  apt  and  ready  scholar  by  pilfering  his  mas- 
ter's  corn,  which  as  it  is  given  to  his  master^s  cattlcl^ 
the  waggoner  (his  worthy  tutor)  persuades  him  is 
a  matter  of  trifling  concern,  and  by  no  means  a  breach 
of  the  seventh  commandment ;  till,  by  a  firequent  re- 
petition of  this  crime,  and  from  the  force  of  exan^lp 
in  his  fellow-servants,  he  is  led  on  to  the  commission 
of  other  acts,  where  this  kind  of  casuistry  does  not  so 
properly  come  in  aid  of  his  wounded  conscienc. 

Since  these  arts  too  frequently  are  practised  in  a 
farmer's  stable,  how  careful  ought  he  to  be  that  bis 
working  cattle  d6  not  suffer  either  from  the  neglect 
of  the  ploughman,  or  from  his  over-solicitude  to  be 
possessed  of  a  fat  and  sleek-looking  team.  Sach  horses  may 
indeed  attract  the  eyes  of  a  gaping  crowd  at  a  countrjit 
market,  but  will  never  answer  the  purpose  of  the  fatuier 
in  getting  through  their  daily  labour  with  a  moderate 
proportion  of  meat ;  and  a  due  attention  to  these  par- 
ticulars would,  I  am  persuaded,  be  the  means  of  {m^. 
venting  many  of  the-  disorders  to  which  thb  useful  species 
of  animals  is  naturally  subject. 

TO   BE  CONCLUDED  IK  O0R  NEXT« 
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Letter  from  Mr.  Boswslx,  respictmg  the  Ship  Ecmm^^  a 
Fessel  halt  accotxlwg  to  (he  new  Method  invented  by  hun, 
for  which  he  lately  obtained  a  Patent  ** 

Cmmumcated  by  the  Author  in  a  Letter  to  the  Editors. 

Gektlbmbk, 

J\S  you  bad  the  goodness  to  insert  in  your  Repertory 
of  Arts  t  An  account  of  the  construction  of  the  ship 
Ecoowy,  of  London,  built  under  my  immediate  direc- 
tion, according  to  m^  patent,  I  hope  the  following  rela- 
tion of  her  performance  at  sea  (which  proves  that  she  is 
tqaal  to  any  other  ship  in  every  respect,  and  superior  to 
many)  will  obtain  also  a  place  in  your  publication ,  and 
be  acceptable  to  your  readers,  who  know  the  importi^ice 
of  improvements  of  this  nature  in  naval  architecture,  to 
a  natioa  whose  chief  dependance  is  on  her  maritime 
strengthy  alid  where  large  ship-timber  is  every  year  be- 
coming more  scarce« 

Extntct  of  a  Letter  Aom  Captain  Alexander  Smith, 
Coouiander  of  the  Eeonomy,  to  William  Lushington, 
Esquire,  Pait-owner. 

"  Sir,  Grenada,  Oct  1 5 ,  1 804. 

"  I  have  the  pleasure  to  inform  you  of  the  ship  Eco- 
nomy's safe  arrival  here,  with  convoy,  yesterday  even- 
^*  We  hMe  bad  a  very  fine  passage,  and  butyone  gale 
tf  wind.  Tlie  ship  performs  as  weN  as  it  is  possible  for 
^  ihip,  is  remarkably  easy  at  sea,  steers  and  sails  well,] 
^  is  perfeotly  tight.  In  the  gale  of  wind  the  Epervier, 
M.  W.  sprung  her  foremast,  the  Rob^  Aylward,  ditto, 

*  Vol.  IV.  page  480,  of  the  new  ierictw 

f  .^  the  (pecificatioD,  publillied  in  the  ftcood  velimM^  asw  ie* 

^.  page  81, 
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M.  brig  (master  or  brig  named)  Swinger,  lost  boitfi  top- 
masts, and  parted  convoj  in  lat.  14,  39  N.     Our  ship    { 
behaT^d  extremely  well,  and  never  strained  a  rope-yam. 

(Signed)        «  ALEXANDER  S&nXH,- 

The  uoexagerated  veracity  of  the  above  account  may 
be  implicitly  relied  on,  in  addition  to  which  I  have  to 
state,  that  the  Economy  ^so  sails  remarkably  fast ;  as 
a  proof  of  which,  having  been  detained. in  the  Thames 
for  part  of  her  outfit  twenty-four  boui^  after  the  coq« 
voy  had  sailed  (when  she  was  outward  hound  to  the 
Wegt-Indies  in  August  last,  18(}4)  she  afterwards  passed 
l^y  most  of  the  fleet  between  the  Thapies  and  Ports- 
.xnoutb,  and  was  one  of  the  first  vessels  which  arrived  in 
Portsmouth  harbour. 

Having  found  that  the  room  taken  up  by  tlie  tfansverse 
frames  in  the  Economy  was  objected  to ;  I  take  this  op« 
portunity  to  assure  your  readers,  that  I  am  acquainted 
with  very  sufficient  means,  within  the  limits  of  the  pa^ 
tent,  for  reducing  this  inconvenience  to  so  sneiall  a 
.degree,  as  to  render  it  an  object  of  no  matenal  oon- 
««quence  in  any  other  ship  built  in  the  saoie  maimer : 
and,  besides  this,  at  all  events,  if  a  vessel  built  on  this 
plan  will  cost  much  less  than  one  of  the  usual  coq^ructioni 
stowing  precisely  the  same  quantity,  it  is  evident  this 
can  be  no  material  objection,  I  can  moreover  pi-ove  to 
'  any  imprejudiced  person,  that  there  is  more  space  gained 
internally,  from  the  smallness  of  the  i^esTtical  timbers 
in  the  intervals  between  the  fore  and  aft  ribs,  {and 
from  the  absence  of  knees)  than  can  possibly  be  occu* 
pied  by  the  constituent  parts  of  the  transverse  frames^ 
'  I  an),  Gentlemen, 

Your  very  bqmble  servant, 
^OHN  WHITLEY  BOSWELL. 

JEjrprrimcfitB 
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fffDnmcsik  Fawh.    By  J/.  Parmehtier. 
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T  is  not  merely  for  their  flesb,  their  &t,  and  their 
eggs,  but  also  for  their  feathers,  that  fowls  are  pursued 
in  the  field  and  reared  in  farm^yards  ;  but  these  feathers, 
irfatch  nature  has  given  them  for  their  clothing,  and  also 
to  form  the  principal  instrument  of  their  flight,  have  dif- 
ferent destinations  of  more  6r  less  utility  to  society. 

Some  remarkable  for  their  softness  and  elasticity,  for  the 
beauty  of  the  filaments  which  compose  their  plumage, 
serve  to  shade  the  helmet  of  the  warrior,  to  adorn  the 
trasses  of  the  fair,  and  to  form  those  elegant  plume« 
with  which  the  most  splendid  articles  of  furniture  tte 
tutmounted. 

Others,  valued  on  account  of  the  leng^th  and  the  so* 
lidity  of  their  quills,  and  the  facility  of  cutting  them  into 
any  desired  shape  for  writing,  become  the  interpreters  of 
our  thoughts;  they  advantageously  supply,  among  the 
Europeans,  the  place  of  the  reed,  which  the  Arabs  em« 
ploy,  and  the  style  with  which  the  ancients  engraved 
dieir  tablets. 

Finally,  there  are  feathers  adapted  for  filling  those 
cushions  upon  which,  fatigued  with  the  labours  of  the 
day,  we  repose  during  the  night ;  it  is  among  these  that 
Voluptupusness  herself  has  selected  a  species  of  pecufiar 
Sneness,  lightness,  and  elasticity,  to  form  the  bed  upon 
which  she  tastes  the  sweets  of  repose*. 

Plumes  and  other  OrnamenU  qf  Luxury . 

The  most  beautiful  and  the  most  valued  of  all  plumes 
are  those  made  of  the  feathers  of  the  ostrich ;  this  akigu-r 
lar  biped,  which  has  the  feet  and  parts  of  g'ineration  ol  a 

quadruped. 
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quadruped^  the  bead  of  m  biriil»  and  also  the  faenlljr  €»f 
laying  eggs ;  the  stomach  and  intestines  of  the  niminaat 
animalsi  and  yet  the  gizzard  of  a  fowl ;  wliich  has  itm 
body  covered  panly  with  feathers,  and  partly  with  hsr* 
and^  finally^  ^ings,  which  do  not  serve  it  as  iiiBtraixientm 
for  flying,  but  only  for  balancers,  with  which  it  supporta 
itself,  and  easily  preserves  Us  equilibrium  in  the  extremely 
rapid  courses  which  it;^rforms  in  the  de^^rts  of  Africa 

The  plumage  of  the  male  is  black,  with  some  grey  and 
white  feathers ;  that  of  the  female  is  brown,  or  of  an 
9^g^y«  I'he  large  feathers  of  the  wings  and  of  the 
tail  are  white  with  the  males,  and  black  with  the  feqialef* 

What  particularly  distinguishes  these  large  feathescs, 
and  renders  them  admirably  adapted  for  forming  plumes, 
is  that  they  are  soft,  open,  flexible,  that  their  plumage, 
composed  of  detached  filaments,  without  consistence  aiii 
witbeot  cohesion^  is  long  and  well  filled ;  and,  finally, 
that  the  white  feathers  of  the  male  are  capable  of  takiiig 
the  most  beautiful  tinges. 

The  rarity  and  dearness  of  these  ostrich  feathers^  which 
are  brought  to  us  by  the  Levant  trade,  would  undoubt- 
edly have  caused  it  to  be  attempted  to  naturalize  this  gi- 
gantic bird  in  Europe,  if  it  had  been  thought  capable  of 
thriving  any  where  but  in  the  burning  sands  of  Arabia. 
But  there  is  another  species  of  ostrich,  that  of  Magellan, 
ti^hich,  being  a  native  of  ttie  cold  countries  of  South 
America,  might  prosper  in  our  climates.  It  ought  to  be 
attempted  to  bring  it  hither,  and  cause  it  to  propagatje, 
in  order  that  wc  might  avail  ourselves  of  its  eggs,  its 
flesh,  and  its  feathers. 

Whilst  awaiting  the  success  that  may  be  hoped  firom 
this  speculation,  tliere  is  another  which  would  succeed 
more  speedily  and.  certainly,  niimaly,  to  multiply  the 
breed  of  turkeys  with  ^rhite  feathers,  and  to  employ  for 
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-^mes  the  feathers  which  are  situated  at  the  sides  of  the 
upper  part  of  the  legs  of  these  fowls.  This  supplement 
to  the  ostrich  feathers  would  become  useful  in  commerce* 
We  invite  the  breeders,  who  occupy  tbemselrcs  with  the 
reairing  of  this  bird,  to  attend  to  the  profit  which  such 
at  branch  of  industry  might  produce. 

Besides  the  large  ostrich  feathers  which  we  see  wav« 
with  such  grace  over  the  heads  of  our  ladies,  there  are 
others,  taken  from  other  birds,  which  also  serve  as  orna- 
ments in  their  dress,  such  as  the  feathers  of  the  Bird  of 
l^aradise,  and  especially  those  long  and  beautiful  black 
feathers  which  come  from  the  top  of  the  head  of  tlie 
heron,  forming  an  aigrette  which  rests  upon  their  neck* 

Luxury  has  also  applied  the  feathers  of  the  peacock  to 
the  purposes  of  ornament ;  the  gold  and  jewels  which  nik* 
ture  hW  lavished  upon  the  tail  of  this  superb  bird  belong 
to  her  province ;  those  of  the  gold-birds,  the  bumming* 
birds,  and  others  of  the  large  family  of  {deckers,  have 
presented  to  her  thefreshhess  and  velvet-softness  of  flowers, 
the  polish  of  the  most  brilliant  metals,  the  lustre  of  the 
most  precious  stones,  and  the  varied  and  dazzKi/g  re« 
flections  of  the  rays  of  the  sun.  She  has  employed  in  the 
embellishment  of  drc^s  the  beautiful  and  brilliant  yellow 
feathers  of  the  throat  of  the  toucan.  Nor  has  she  {tven. 
disdained  for  this  use  the  azure  feathers  of  the  jays,  with 
which  he  in  the  fable  would  not  be  contented. 

Some  time  ago,  such  an  active  warfare  t^as  carried  on 
against  th^  birds,  in  order  to.procure  these  feathers,  tliat 
the  husbandmen  flattered  themselves  that  they  should 
soon  be  ridded  of  them.  But  unfortunately  the  feathers 
of  the  jay  have  come  out  of  fashion,  and  this  bird  conti* 
nues  to  pillage  the  fields  as  before 

But  it  is  not  only  for  6bjects  of  shew  that  luxury  has 
employed  feathers  adorned  with  the  most  brilliant  co-. 

louts ; 
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lours ;  it  has  also  been  contrived  to  render  them  of  some 
litility. 

'  With  the  skins,  provided  with  the  feathers,  of  the  same 
birdS|  to  which  those  of  the  swan,  the  duck,  the  diver, 
the  plieasanti  &c.  have  been  adde(Jy  *mu£&  and  tippets, 
have  been  made. 

What  a  variety  in  the  natural  or  artificial  colours  of 
these  winter  ornaments !  what  softness !  what  smooth- 
ness !  what  whiteness,  in  that  down  of  the  swan  with 
which  the  women  guard  their  throats  and  necks  against 
the  cold,  and  of  which  their  powder-pufls  are  made. 
'  The  skins  destined  for  this  purpose,  says  M.  Vieillot, 
in  the  new  Dictionary  of  Natural  History,  ought  not  to 
be  those  of  birds  which  have  died  of  disease,  or  have  been 
killed  in  the  time  of  moulting ;  the  feathers  would  detach 
themselves,  or  would  not  yet  have  attained  to'  their  per* 
fection.  *  We  ought  therefore  to  employ  only  those  of 
birds  killed  in  a  healthy  state,  and  skinned  a  short  time 
after  their  death,  especially  in  hot  weather,  otherwiselthe 
^ame  eflPects  would  be  produced  by  corruption  as  by 
disease. 

As  soon  ias  the  skin  is  cleaned  from  all  the  flesh,  it  is 
spread  out  upon  a  small  table,  with  the  plumage  down-< 
wards,  and  the  feathers  well  arranged  above  each  other*  In 
order  to  extend  it  the  better,  it  is  fixed  with  pins  or  thread 
on  each  side ;  the  fat  and  flesh  which  may  still  reniain  at« 
tached  to  it  are  then  removed,  and  if  there  b?  any  rents 
in  it  .they  are  stitched  up  with  silk.  The -skin  is  then 
spread  with  a  paste,  prepared  with  a  handful  of  flour, 
a  little  fine  common  salt,  and  as  much  good  white  wine 
as  is  requisite  to  bring  it  to  a  proper  consistence. 

The  skill  being  thus  prepared,  it  is  ^ut  to  dry  in  the 
shade,  exposed  to  the  north  wind,  and  when  it  is  dry  it 
is  cleaned  by  scraping,  which  is  easily  done,  as  the  paste 

separates 
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separates  in  scales:  if  after  this  operation  it  still  retains 
any  moisture,  it  is  again  spread  with  the  paste,  and  put  to 
dry  3.  second  tinne. 

When  it  is  quite  dry  it  is  fastened  with  thread  upoK 
paper  or  a  ribbon,  andi  in  order  to  preserve  it,  it  is  put 
into  a  box,  the  bottom  of  which  is  covered  with  worm* 
wood  or  rose-wood.  If  we  wish  to  give  the  skins  aa 
agreeable  smell,  we  must,  before  taking  them  from  the 
board,  and  after  having  scraped  them,  apply  to  them 
with  a  sponge  a  layer  or  two  of  some  odoriferous  com- 
posiuon. 

When  the  skins  are  those  of  large  birds,  instead  of 
wine,  vinegar  is  used,  having  salt  and  alum  dissolved  in 
it;  of  this  mixture  several  layers  are  given  them,  the 
quantity  being  regulated  according  to  the  thickness  of 
the  &kin. 

ff^7ntwg-2uilis: 

The  quiIIs,  for  this  is  the  term  applied  to  the  feathers 
of  the  wings  and  tails  of  birds,  to  distinguish  them  from 
the  feathers  properly  so  called  which  cover  their  bo- 
dies ;  are  the  longest  and  strongest  of  all  the  feathers. 
Those  of  swans,  of  geese,  and  of  ravens,  are  employed 
in  preference  to  all  others  for  domestic  purposes;  and  this 
according  to  the  qualities  which  have  been  discovered  iu 
the  barrels  of  each. 

Thus  the  swans'  quills  are  the  most  esteemed  for  wri- 
tmg  and  forming  pencils ;  thus  goose-quills,  which  are 
more  plentiful  and  almost  as  good  as  those  of  the  swan, 
are  more  generally  employed  for  writing ;  thus  the 
c|uills  of  the  raven  are  emj)loyed  more  particularly  by  tha 
harpsichord-makers  for  quilling  the  jacks,  and  by  limners 
for  penning  drawings.' 
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I 
Manner  afdarifi/ing  the  SntUs. 

The  bird  which  affords  the  greatest  qvantity  of  writiojr«i 
quilb  is  the  goose ;  a  single  one  may  yield  tfaj^m  of  tea 
different  qualities ;  but  there  always  remains  upas  their 
surface  a  fatty  matter^  from  which  they  must  be  freed,  in 
order  to  render  them  pure,  transparent,  shining,  and  dean ; 
in  a  word,  to  give  them  the  qualities  which  tkey  oaght  to 
possess.  This  preparation  is  priiicipally  performod  by 
the  Dutch.  Hence  the  expression  in  French,  holhmier 
les  plumes^  to  denote  the  operation  which  the  quills  are 
ipade  to  undergo.  I  availed  myself  of  the  circumstanoe 
of  the  war,  when  several  apothecaries,  instructed  in  the 
arts  and  sciences,  were  eoiplnyed  in  Holland,  to  solicit 
them  to  collect  some  information  respecting  this  process, 
hitherto' unknown.  The  following  is  what  they  have 
communicated  to  me*  I  wish  that  by  repeating  thetn  a 
satisfactory  result  may  be  obtained. 

The  process  consists  in  plunging  the  quill,  as  drann 
from  the  wing  of  the  fowl,  into  water  nearly  boiKng, 
letting  it  soften  there  sufficiently,  compressing  it,  turn- 
ing it  on  its  axis  with  the  back  of  the  blade  of  a  knife. 
This  kind  of  friction,  as  well  as  the  immersions  in   the 
water,  having  been  repeated  till  the  cylinder  of  the  quill 
is  perfectly  transparent,  and  the  membrane  as  well  as  the 
kind  of  greasy  matter  which  cover  it  entirely  removed ;  it  is 
immersed  for  the  last  time,  in  order  to  render  it  perfectly 
cylindrical,  which  is  effected  by  means  of  the  fore  Bnger 
and  thumb.     It  is  then  put  to  dry  in  a  moderate  tern- 
peraturo. 

Feather's  and  Daren  for  Cushions. 

Bolsters,  pillows,  beds,  and  cushions,  may  be  filled 
^\  itb  the  sniali  feathers  oi  the  gallinaceous  tribe  of 
fowls  a'ld  pigeons.     There   are  even  some  provinces 

in 
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in  whidi  they  are  ali^ea4y  emf^oyed  far  this  pur« 
pose,  but  most  generally  the  down  of  the  web-footed 
fowls  is  chosen  itr  preference.  We  should  also  gladly 
employ  that  of  the  binb  df  prey,  if  they  were  sufficiently 
numerous  to  afford  an  adequate  supply  of  their  thick 
soft  ploiiiage. 

Tbere  ore  two  species  of  down ;  the  one,  Inrhtch  is 
negleeted,  consists  of  light,  soft>  detached  feathers^ 
withoet  cohesion,  and  curly,  which  covers  many  young 
birds  as  soon  as  they  are  hatched »  and  fiJIs  off  as 
they  increase  in  size ;  the  other,  which  has  more  adhe- 
sion, and  which  is  collected  with  great  care,  is  that  with 
short  barreb  and  long,  even  disunited  fcadiers,  which 
Nature  has  given  as  a  warm  clothing  to  the  birds  which 
fly  high  in  the  air  and  to  those  which  are  aquatic,  in 
order  to  protect  them  against  the  cold  which  they  would 
experience^  without  its  aid,  the  one  in  the  higher  re* 
gionst>f  tlie  atmosphere,  and  the  others  in  the  contact 
of  the  water.  This  down,  with  the  last,  is  also  covered 
externally  with  a  close  and  oily  plumage,  which  entirely 
preserves  them  from  moisture,  and  thus  enables  these 
iHrdsto  preserve  their  natural  heat^ 

The  dowD  of  the  birds  of  prey,  which  is  ktiown  by  the 
name  of  JSiderdown,  being,  as  we  have  observed,  very 
iBTe,  means  are  scarcely  thought  of  for  obtaining  any 
other  than  that  of  the  web-footM  fowls,  a  very  numerous 
<^bss  of  birds,  of  which  three  principal  species  have 
been  domesticated,  namely,  the  swan,  the  goose,  and 
the  sluck. 

Bat  before  we  speak  of  the  manner  of  collecting  the 
down  of  these  three  birds,  we  must  say  a  few  wor^s 
concemtng  a  down  which  is  much  superior  to  them,  for 
its  softness,  lightness,  and  elasticity.  This  is  the  £ide&» 
dowp,  furnished  by  a  species  of  duck  which  is  a.  native 
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of  Iceland,  called  the  £ider*duck)  Ami  inoUissmuty  Linn. 
The  foUowing  account  of  it  I  take  from  Sonniniy  the  de* 
^serving  friend  of  Biiffon,  and  ooe  of  the  principal  au- 
thors of  the  new  Dictionary  of  Natural  History. 

The  Eider-cUicks  pluck  the  down  from  their  breasts 
and  bellies  to  lina  their  nests,  and  to  warm  their,  eggs 
and  their  young  ones ;  it  is  soug4it  for  with  much  assi- 
duity in  all  the  countries  where  these  birds  are  common  ^ 
it  is  the  softest,  the  lightest,  the  warmest,  and  the  most 
elastic  of  all  downs.  Norway  and  Iceland  yield  this  va- 
luable substance,  which  sells  there  as  high  as  a  pistole 
the  pound)  when  it  is  well  picked  and  pure. 

The  nests  of  the  Eider-ducks,  in  the  north  of  Europe, 
are  to  the  inhabitants  of  those  coasts  a  kind  of  property, 
the  ground  of  which,  though  free,  is  not  less  constant 
and  sure.  Every  one  enjoys  in  peace  the  nests  placed 
upon  his  ground,  and  does  every  thing  in  his  power  to 
attract  the  couples  of  eiders  thither.  A  itevere  fine  is 
inflicted  upon  whoever  kills  any  of  these  birds.  A  single 
person,  especially  if  bis  habitation  is  placed  on  one  of 
the  rocks  the  most  remote  from  the  land,  may  collect  in 
one  year  from  fifty  to  a  hundred  pounds  of  down.  The 
Danes  purchase  all  that  they  collect.  But  it  is  an  uni- 
versal rule,  that  the  down  taken  from  a  dead  eider  is  of 
an  inferior  quality  to  that  which  it  plucks  ont  itself. 
W^  have  already  made  this  observation,  and  we  add 
that  it  is  general  with  respect  to  all  birds. 

There  is,  in  fact,  an  enormous  difference  between  the 
feathers  plucked  out  of  the  living  animal  and  those 
which  are  taken  from  it  when  it  has  died  in  consequence 
of  a  disease ;  the  latter  have  very  little  elasticity,  their 
plumes  are  caked  together  by  the  least  moisture ;  they 
bave  also  another  inconvenience,  namely,  that,  though 
passed  through  the  stove,  the  piites  attack  tliem  much 

sooner^ 
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sooner,  and  reduce  tbem  to  powder  in  a  verj  short 
time. 

But  not  only  tlie  feathers  of  domestic  birds  present  this 
difference,  wool  and  hair  are  equally  subject  to  it :  the 
wool,  shorn  from  an  animal  dead  of  diseiise,  is  not  by  far 
so  mucJi  esteemed  as  that  which  is  taken  from  a  healthy 
sbecp  ;  even  the  state  of  the  disease  considerably  depre* 
ciates  its  qudityw  All  the  textures  made  of  the  hair  of  an 
animal  that  has  died  of  disease  have  no  strength ;  the 
dealers  therefore  are  very  careful  to  tcU  us  that  their  hair 
comes  from  a  living  animal ;  perhaps  the  experience  of 
practice  teaches  them  to  distinguish  it  in  other  ways  than 
by  the  wear. 

The  case  is  the  same  even  with  respect  to  the  ivory 
which  is  collected  accidentally  in  the  countries  inhabited 
by  elephants,  and  that  which  is  taken  from  an  elephant 
that  has  just  been  killed  ;  the  latter,  which  is  very  easily- 
distinguishable  by  eveiy  turner,  is  of  much  greater  value, 
of  a  finer  white,  much  less  brittle,  of  a  better  grain,  and 
capable  of  a  more  beautiful  polish. 

Swan's  Dawn  or  Feathers. 

Among  the  wild  swans  there  are  some  whose  plumage 
is  entirely  white,  like  that  of  tlie  domestic  swans  ;  others, 
and  these  are  the  most  numerous,  are  more  grey  tlmn 
white,  and  this  grey  when  darker  appears  almost  brown 
upon  the  head  and  back« 

The  domestic  swans  are  plucked,  like  the  geese,  twice 
a  year ;  they  aflford  a  down  which  is  esteemed  for  its 
softness,  and  used  for  filling  cushions  and  beds.  It  is 
known  that  the  same  substance,  which  is  extremely  (ine 
and  softer  than  silk,  forms  also  powder-puHTs ;  likewise 
beautiful  mufls  and  fur  linings,  equally  elegant  and  warm, 
are  made  of  it,     The  feathers  gf  the  wings  uru  preftM-aljIa. 

to 
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to  those  of  die  goose,  for  writiog  and  fonnilig  the  UBcm 
of  pencils. 

Duek^s  Dawn  or  Feaihers* 

Though  in  some  provinces  the  feathers  and  down  of 
the  gallinaceous  fowb  and  pigeons  is  not  neglected,  di^ 
ireb-footted  tribe  furnish  the  largest  quantity  of  what  is 
consumed  in  Europe. 

The  down  of  ducks  is  sufficiently  elastic,  and  is  sold  at 
a  certun  price  in  Normandy,  where  large  <]nantities  of 
these  fowls  are  reared.   It  is  made  into  pillows,  beds,  &g« 

Jkmt  or  feathers  of  Ceese. 

The  common  goose,  and  especially  the  httge  kindi 
which  has  been  domesticated  from  time  immemorial,  far« 
nishes  the  greater  part  of  the  feathers  and  down  em-* 
idoyed  in  Europe.  The  opinion  has  hmg  beeh  enter-* 
tained,  that  it  was  directly  (>rqudieial  to  the  health  of 
these  birds  to  pluck  them ;  however,  the  operation  being 
p^ormed  before  the  moulting,  this  periodical  malady, 
common  to  the  rest  of  birds,  is  not  foUowed  by  any  in- 
conveniences, when  it  is  performed  at  the  right  tioie, 
with  skill,  and  in  such  a  maimer  as  to  take  away  from 
each  wing  only  four  or  five  feathers  and  the  dowiii 

As  soon  as  the  goslings  have  attained  the  age  of  two 
years,  they  are  conducted  several  times  into  dear  water ; 
they  are  then  exposed  upon  a  bed  of  clean  straw,  in  or* 
der  tb  dry  them,  and  they  are  expeditiously  plucked  for 
the  first  time,  and  a  second  time  at  the  commencement 
of  the  autumn,  but  with  moderation,  on  account  of  the 
approach  of  the  cold  weather,  which  might  incommode 
them. 

Another  precaution,  which  ought  alwap  to  be  ob- 
served, is  that,  when  the  geese  have  been  recently 
plucked,   they  must  be  prevented  from  going  to  the' 

water. 
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-water,  and  confined  to  drinking  for  a  day  or  two,  till 
thdr  skin  has  become  hardened ;  finally,  they  are  plucked 
a  third  time,  vben,  after  having  been  fattened,  they  are 
killed.  Thus  this  bird,  which  has  fired  about  nine 
months,  may  furnish  during  its  life  three  crops  ^ 
feathers.  v 

The  profit  which  may  be  oerived  from  the  feathers  of 
geese  is  by  no  means  to  be  contemned";  they  form  an 
important  article  of  commerce  in  the  county  of  Lincoln, 
in  England,  both  in  down  and  writing-quills. 

It  would  therefore  be  throwing  away  yery  unnecessa* 
rily  a  certain  and  considerable  profit  which  may  be  ob» 
taioed  from  a  numerous  flock  of  geese,  to  neglect  ga« 
thering  onoe,  twice,  or  thrice  a  year,  a  crop  df  qoOls  for 
writing,  and  of  down  for  pillows  and  beds.  It  has  been 
estimated  that  this  product  varies  according  to  the  age  of 
the  fowl,  and  that  an  old  gooi^  commonly  yields  her 
pound  t)f  feathers,'  whilst  a  young  one  pretty  constantly 
affords  half  a  pound. 

The  geese  destined  for  the  fhrm-yard,  and  which  are 
what  are  termed  the  old  geese,  may^  it  is  true,  be 
plucked  without  inconvenience  three  times  a  year,  at  hSi- 
tervals  of  seven  weeks ;  but  the  goslings  must  be  suffered 
to  attain  the  age  of  thirteen  or  fourteen  weeks  before 
this  operation  is  performed  upon  them,  especially  those 
which  are  intended  to  be  eaten  early,  ai  they  would 
grow  Jean,  and  be  deteriorated  in  quality. 

The  nature  <ff  the  nourtslmient  contributes  very  essen* 
tially  to  the  value  of  the  down  and  the  strength  of  the 
feathers ;  the  particular  care  which  is  bestowed  upon  the 
geese  has  no  less  influence  upon  them.  It  has  been  ob* 
served,  that  in  places  where  these  fowls  find  plenty  of 
water  they  are'  not  so  subject  to  vermin,  and  that  they 
affqrd  featbirs  of  a  better  quality. 

There 
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Thorc  is  a  kind  of  maturity  with  respect  to'the  dovri^, 
which  is  easy  to  be  distinguished  ;  it  is  wlieu  it  begins  tQ 
lall  spontaneously  ;  if  it  be  plucked  too  soon  it  does  oofc 
keep,  and  the  worms  get  into  it.  Lean  geese  fiiruish 
inore  of  it,  and  that  of  better  quality,  than  the  fat  ones. 
The  farmers  ought  never  to  suffer  the  JFcatheis  of  the 
l^ese  to  be  plucked  some  tiitte  after  they  are  dead  ia 
order  to  sell  them ;  tliey  generally  have  a  musty  smcli, 
and  ci^e  together.  None  ought  to  be  introduced  into 
commerce  except  such  featherK  as  have  been  plucked 
from  live  geese,  or  tliose  tliat  have  just  been  killed  ;  in 
the  latter  case  they  ought  to  be  plucked  \vith6ut  delay, 
and,  if  the  operation  can  be  completed  before  the  fowl 
fias  becoaie  quite  cold,  the  feathers  will  be  infinit^y  the 
better  for-  it.  It  is  also  the  custom  to  turn  their  (iSQt 
-behind  their  backs,  so  as  to  support  their  wings,  without 
which  they  would  break,  and  the  gcesc  >\ould  be  no 
longer  saleable* 

Drying  of  the  Feathers, 

Whatever  may  be  the  species  of  birds  that  furnish  fea- 
tiieK»  in  the  greatest  abundance^  those  which  are  the  most 
'esteemed  ought  to  be  plucked  from  the  living  animal, 
and  it  is  easy  to  distinguish  them  by  tlie  circumstance, 
that  their  tubes,  when  pressed  between  the  fingers,  give 
*ont  a  bloody  juice.  Those  which  have  been  plucked  after 
death  are  dry,  light,  and  subject  to  be  attacked  by  the 
worms  and  mites  ;  but  the  feathers  and  down  of  the  best 
quahty,  gathered  before  the  moulting,  and  at  the  proper 
aeason,  require,  as  we  have  already  observed,  precau- 
tions, in  order  to  preserve  them  in  a  good  condition, 
Tbey  always  carry  witli  them  a  fatty  and  watery  matter, 
wbicii,  by  the  changes  which  it  must  undergo,  would 
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ommnnicate  to  them  an  oxtrenely  disagreeable  smell. 
[*bej  mast  therefore  be  previously  dried,  put  into  an 
>Ten  after  the  bread  has  been  taken  out ;  and  it  will  be 
iroper  eren  to  carry  this  desiccation  to  a  greater  length 
rith  the  plumes  of  aquatic  birds,  on  account  of  their 
'ery  oily  nature. 

When  this  preliminary  desiccation  has  been  performed, 
he  feathers  are  conveyed  into  a  dry  and  ventilated  place  ; 
liey  are  turned  every  day,  aiid  by  this  means  the  mar* 
ow  contained  within  their  barrells  is  dried  ;  the  fatty  and 
nembranous  parts  of  their  surface  are  dissipated  in  the 
htm  of  powder ;  and  then  the  feathers  may  be  kept  for 
iges;  but  if  these  precautions  are  neglected,  if  the  fea- 
thers are  not  reduced  to  th^  state  of  pure  dry  substance ; 
if  they  contain  juices  half  dried,  they  will  then  become  a 
prey  to  insects ;  in  this  case  they  must  be  cleansed  in 
Boap-water,  and  afterwards  washed  in  several  waters,  an 
opera^n  which  impairs  the  elastic  quality  of  the  fea- 
thers an4  occasions  loss, 

WbaX  we  have  said  of  featl^ers  is  applicable  also  to 
iropi-:  if  it  has  been  badly  purified,  the  fatty  matters  with 
trbich  it  is  impregnated  attract  the  insects,  and  it  must 
then  be  washed  in  order  to  prevent  the  destruction  of  the 
frhole,  and  to  deprive  it  of  that  natural  grease  which 
corrupts  it. 

On  account  of  the  uncertainty  iq  which  we  are  with 
respect  to  the  choice  of  the  original  substances  that  have 
been  employed  in  the  beds  of  a  country  house,  we  ought 
to  place  them  upon  a  frame  supported  by  poles  in  the 
middle  of  a  large  place  well  ventilated,  to  turn  and  beat 
them  from  time  to  time,  to  expose  them  frequently  to 
the  open  air,  in  the  cold  of  fine  winter  days,  and  in  the 
Min  at  the  commencement  of  spring,  in  order  to  keep 
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them  free  from  that  species  of  insect,  of  the  class  of  the 
pbaleoae,  which  is  propagated  only  in  darkness  and  re- 
pose. The  open  air  and  agitation  are  means  infinitely 
preferable  to  those  aromatic  plants  ^hich  have  been  pro- 
pased  with  the  iriew  to  produce  this  effect. 

The  purifying  process  consists  in  putting  into  three 
pints  of  boiling  water  a  pound  and  a  half  of  alum,  and 
as  much' cream  of  tartar,  diluted  with  twenty-three  pints 
more  of  oold  water ;  in  .which  the  wool  is  let  soak  for 
some  days,  after  which  it  is  washed  and  dried ;  it  is  then 
no  longer  subject  to  insects. 

The  purity  of  the  feathers  and  wool,  which  are  used 
for  making  mattra^ses  and  cushions,  ought  undoubtedly 
to  be  considered  as  an  object  of  the  utmost  importance 
to  health.  The  animal  efluvia  may,  in  a  number  of  cir- 
cumstances, prove  prejudicial  to  health ;  but  the  dan- 
ger is  still  much  greater  when  the  wool  is  impregnated 
with  the  sweat  and  exorementitious  matters  of  persons 
labouring  under  putrid  and  contagious  diseases.  *  Too 
nmch  care  can  therefore  not  be  bestowed  upon  beating, 
carding,  cleaning  the  wool,  and  washing  the  cloth  of 
mattrasses.  This  is  a  precaution  which*  ought  to  be 
taken  every  year  by  Ihe  careful  housewife ;  and  we 
earnestly  recommend  it  to  her,  for  the  sake  of  the 
preservation  of  her  family,  and  the  interest  of  the 
domestic  concerns,  the  conduct  of  which  falls  to  her 
province. 
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Pyrotechnic  Obseix^ations,    and  their  Application  to 
Evaporatory  Furjiaces.    By  M,  C\jkavda\j, 

With  an  Engraving. 
From  the  Annales  de  Ciumie, 

uINCE  I  published  my  observations  on  the  causes  of 
the  imperfection  of  the  evaporatory  furnaces,  I  have  had 
occasion  to  make  new  ones  upon  the  same  subject ,  tht^ 
application  of  which  must  tend  to  increase  the  advantages 
of  the  construction  which  I  have  pointed  out. 

Id  my  first  memoir  ♦  I  shewed  that  the  bottom  of  the 
boiler  in  the  evaporatory  furnaces  not  only  opposed  the 
elevation  of  the  tempelratUre,  but  that  it  also  diminished 
the  activity  of  the  fire,  which  rather  promoted  the  gazi- 
fication  of  the  combustible  body  than  its  oxygenation*  I 
•mentioned  the  Argand^s  lamps,  and  their  glass  tubes,  to 
prove  the  necessity  of  elevating  the  temperature  about 
the  combustible  substance,  whenever  we  wish  to  have  a 
complete  and  energetic  combustion.  At  present  it  will 
be  the  enameller's  lamp,  that  shall  serve  me  as  the  exam- 
ple upon  which  I  shall  rest  my  new  observatibti ;  and  1 
confess  that  it  is  to  the  examination  of  the  effects  whicli 
It  produces  that  I  owe  those  which  it  has  given  me  occa- 
sion to  make.  In  fact,  if  we  examine  the  jet  of  flame  of 
the  enameller^s  lamp,  we  shall  see  that  the  intensity  of 
its  action  depends  upon  the  current  of  air  Which  is  dl- 
jecfed  upon  the  flame  of  tiie  wick  ;  we  shall  likewise  se6 
that  it  is  only  at  the  extremity  of  its  jet  that  the  greatest 
energy  of  the  calorific  rays  resides,  the  intensity  of  which 
is  such,  that  by  means  of  this  lamp  we  may  obtain  ef- 
fects comparatively  as  powerful  as  those  which  would  dq 
obtained  in  our  best  furnaces. 

•  Insefteil  in  th«  fonrh  volume  of  tlic  present  scrips  of  this  worl-, 
Tage  588. 
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This  mode  of  actios  of  the  caloric  proves  that  we  mmy 
augment  its  efiects  by  augmentitig  the  rapidity  c^  -  its 
current,  and  directing  it  properly  towards  the  bodies  to 
be  heated.  Such  are  the  conditions  which  I  have  endea- 
voured to  unite  in  my  new  construction,  and  which^  af« 
ter  the  application  I  have  made  of  them,  will  serve  to 
f  upport  an  opinion  which  required  die  test  of  experiment 
upon  a  large  scale,  in  order  not  to  be  classed  among 
mere  hypotheses. 

Latterly,  having  been  consulted  upon  the  constmction 
of  a  maltster's  furnace,  I  availed  myself  of  this  circum* 
stance  in  order  to  demonstrate  the  great  advantages  of 
the  changes  which  my  observations  had  appeared  to  mm 
to  render  necessary  in  it,  and  to  engage  the  proprietor 
to  construct  his  furnace  according  to  the  plan  which  I 
sent  him. 

The  following  is  the  result  of  experiments  made  in  or* 
der  to  ascertain  the  advantages  which  the  new*constructed 
furnace  has  over  that  in  the  place  of  which  it  has  beeA 
•ubstituted. 

The  old  furnace,  to  raise  2,500  litres  of  water  to  50 
degrees  of  Reaumur's  thermometer,  required  two  hours 
and  a  quarter,  and  it  consumed,  in  an  operatios  which 
is  repeated  every  day,  625  kilogrammes  of  new  dry 
wood. 

The  present  furnace,  on  the  contrary,  consumes  in  the 
same  operation  only  450  kilogrammes  of  wood,  and  take!! 
only  an  hour  to  raise  2,5(X)  litres  of  water  to  50  degrees 
of  temperature;  whence  it  results,  that  this  new  con- 
sti'uction  evidently  produces  a  saving  of  time  ci-Jr^  ^^^ 
of  fuel  to  the  amount  of  nearly  a  third. 

Such  advantages  have  appeared  to  m^  sufficiently  im-* 
portant  to  merit  being  generally  known,  and  to  render  it 
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idestmkle  that  a  new  method,  vhich  may  have  the  greatest 
inflnence  upon  the  saViog  of  tl^e  fuel  necessary  for  tba 
maoafactures,  may  be  carried  into  practice. 

Description  or  the  Fukuacz, 
(See  Plate  VIIL) 

A,  Fig.  ij  door  of  the  fire-place ;  it  is  40  centimetetls 
broad  and  35  high. 

B.  This  part  of  the  furnace  represents  a  vault ;  it  is 
55  centimeters  in  height,  80  in  breadth,  and  one  metre 
50  centimeters  in  depth.  To  add  to  the  effect  which  the 
heat  ought  to  produce,  I  give  to  the  middle  6f  the  fire^- ' 
phice  a  depth  of  50  millimeters  more  than  to  the  extre- 
mities, which  renders  this  part  sensibly  concave. 

C,  an  aperture  made  in  the  middle  of  the  vault,  and 
destined  to  augment  the  velocity  and  the  action  of  the 
calorific  rays;  it  has  15  centimeters  in  heiglit,  which  is 
equal  to  the  thickness  of  the  vault.  This  aperture,  at 
its  lowet  part,  is  fiO  centimeters  long  and  45  broad  :  at 
its  npper  part  it  is  50  centimeters  long  and  35  broad, 
whijTfa  gives  to  each  extremity  of  the  aperture  the  form 
of  a  spheroid,  the  largest  axis. of  which  is  in  the  direc- 
tion of  the  length  of  the  vault. 

D.  The  distance  from  the  boiler  to  the  mouth  of  heat 
is  1 5  centimeters  at  the  middle,  and  reduces  itself  to  l# 
at  the  angle  E,  which  produces  the  advantage  of  con- 
fining the  incandescent  rays  in  proportion  as  they  lose 
their  intensity  by  expansion. 

From  the  angle  E  to  F  the  distance  is  2  decimeters ; 
tlie  intrant  angle  F  is  6  centimeters  distant  from  the 
boiler,  and  the  saliant  one  only  3. 
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G  and'H  are  angles  similar  to  those  of  F,  but  only  3 
decimeters  distant  from  each  other :  these  angles  may 
be  multiplied  according  to  the  height  of  the  boiler.  The 
advantage  which  they  produce  is  to  cause  the  calorific 
rays  to  undergo  several  refractions,  which  augments  their 
energy  at  the  place  of  their  deviation. 

I,  is  an  aperture  communicating  with  the  chimney  ; 
it  is  7  decimeters  wide  and  lH  centimeters  high.  At  th^ 
angle  H,  the  half  of  the  circumference  of  the  furnace 
ought  to  be  closed  by  a  range  of  bricks,  in  order  to  bom- 
pel  the  heat  to  direct  itself  from  the  opposite  side  of  the 
chimney  ;  immediately  above  this  range  of  bricks,  those 
which  follow  ought  to  be  10  centimeters  distant  from  the 
boiler,  and  to  be  continued  thus  to  the  height  of  10  cen- 
timeters :  then  each  range  of  bricks  are  brought  nearer 
^  together,  in  such  a  manner  that  this  conduit  of  beat  is 
closed  at  tbe  height  of  15  centimeters,  which  is  then  done 
over  the  whole  circumference  of  the  boiler. 

K,  is  the  orifice  of  the  chimney ;  it  ouglit  to^ve,  in 
its  whole  height,  three  square  decimeters,  ancf  at  least 
four  meters  in  height.  '  ** 

L,  represents  a  slider  of  wroaght-iron  ;  it  is  a  meter 
above  the  boiler  j  it  serves  to  open  or  close  the  cbimnejr 
at  pleasure. 

'Jhe  proportions  laid  down  in  this  plan  suppose  a 
boiler  one  meter  thirty  centimeters  wide  at  the  lower 
part,  and  a  meter  in  height. 
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Jnqairies  respecting  the  tinning  of  Copper^  Pewter ^  and 

Pottery.    By  M.  Proust. 

(Continued  from  Page  140.) 

J.  HE  more  complicated  the  processes  employed  in  the 
arts  are,  and  the  dearer  the  agents  to  which  they  are  to 
be  subjected,  the  more  means  they  present  to  the  dis- 
honest workman  for  raising  thd  price  of  the  articles 
nrhich  be  manufactures.  The  tinning,  which  costs  at 
present  about  four  reals,  would  cost  at  least  ten,  if  that 
^vbich  has  been  thought  capable  of  being  substituted  ia 
its  place  had  been  practicable,  since  the  latter  is  the  pro- 
duct of  three  operations,  namely,  the  first  and  the  second 
bath,  and  the  hammering  in  order  to  smooth  it,  and  of 
the  employment  of  two  substances,  the  sal  ammoniac 
and  charcoal  in  larger  quantity,  and  also  of  much  more 

tinae- 

The  proportions  of  one  part  and  a  half  of  zinc  to  one 
of  tin,  indicated  by  M.  Buschaendorf,  already  gave  rea- 
son for  very  well-grounded  doubts  on  the  first  part  of 
such  a  tinning.  However  little  the  other  parts  of  the 
prescription,  when  subjected  to  an  examination  founded 
upon  a  knowledge  of  the  arts,  might  have  given  rise  to 
the  same  dpubts,  it  would  have  been  perceived,  that  the 
experiments  of  the  author,  though  perhaps  successful 
upon  the  small  articles  executed  by  able  hands,  were  ne- 
vertheless not  described  in  such  a  manner  that  one  could 
be  assured  of  success  in  operating  upon  a  large  scale. 
It  would,  in  my  opinion,  h«ive  been  proper  first  to  con- 
firm the  experiments  by  application  to  the  utensils  of  a 
hospital^  or  other  large  establishment,  at  Leipzic,  and" 
to  asceitain  the  advantages  of  this  tinning  by  authentic 
testimonies,  before  announcing  it  to  all  Europe. 

I  caused 
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I  caused  to  be  tinned  before  my  own  eyes,  and  in  prai. 
sence  of  a  pretty  considerable  nunib^r  of  witnesses,  pieces 
of  different  sizes,  first  with  fine  tin,  and  afterwards  with 
the  alloy  proposed  ;  bat  whatever  might  be  the  ability  of 
the  workmen  who  laboured  in  these  operations,  none  of 
them  were  able  to  apply  the  second  bath  in  a  satisfactory 
manner.  The  larger  the  diameter  of  the  pieces  was,  the. 
less  successful  were  tpe  r^ults.  Two  workmen,  sue* 
ceeded  each  tn  tinning  a  pan  of  eight  or  nine  inches  dia> 
meter ;  but  the  same  workmen  had  no  success  with  tbose 
of  fifteen  or  sixteen  inches  diameter,  with  piec^  of  cop* 
per  of  a  fopt  and  a  h^If  in  width,  ifi  their  lids,  in  spiall 
alembics,  in  tea  and  chocolate  pots.  None  of  them  chose 
to  Mndeitake  the  tinning  of  a  copper  cullender,  only  eight 
or  nine  inches  in  diametert 

A  foreigner,  who  gave  out  that  be  was  capable  of 
solving  the  most  diffipult  problems  in  his  art,  was  not 
more  successful  than,  those  who  had  preceded  him,  and 
be  could  not  find  either  iq  his  boasting,  or  in  the  prir 
vileged  instruments  with  which  he  M-as  prqvided  for 
this  purpose,  the  means  gf  tinqing  a  copimon  chocolate- 
pot. 

There  are  in  all  countries  artisans  who  have  no  settled 
place  of  abode,  who  regard  neither  honesty  nor  the  laws 
of  the  state,  and  who  are  always  ready  to  derive  from 
their  craft  the  means  of  sacrificing  the  interests  of  a 
whole  nfition  to  the  most  paltry  present  emolument. 

Of  such,  several  presented  themselves  during  the  dif- 
ferent experiments  which  were  made  for  the  purpose  in 
question,  whose  services  were  offered  rather  with  a  view 
to  elude  than  to  resolve  the  problem,  in  order  that  thus 
the  wise  intentions  of  government  might  be  confounded 
with  their  perfidipus  projects.  But  the  authority  which 
presided,  in  concurrence  with  science,  over  experiments 
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upon  which  the  public  safety  depended,  disconcerted, 
with  marks  of  indignation,  such  odious  machinations. 

To  throw  a  quantity  of  the  alloy  prescribed  into  a  bath 
of  tin,  in  order  to  immerse  it  in  it  wi^out  dissolving  it, 
and  to  incorporate  it  with  that  tin,  as  a  quantity  of  sand 
may  be  thrown  into  melted  fat,  was  to  resolve  the  pro- 
blem only  for  the  purpose  of  over-reaching  the  probity  of 
the  judges. 

In  an  utensil  of  copper,  the  effects  of  which  are  dread* 
cd,  it  is  necessary  that  a  barrier  should  be  placed  be- 
Hi-een  the  metal  and  the  aliments  which  are  prepared  in 
it,  and  this  barrier  is  the  tin.  But  if  it  be  possible  to  re- 
inforce it  still  by  a  second  metal  which  shall  augment  the 
interval  which  must  always  be  interposed  between  the 
copper  and  the  aliments,  it  is  certain  that  we  shall  then 
be  able  to  remove  all  dangers,  and  dissipate  all  appre-> 
hensions.  The  intention  of  M.  Buschaendorf  was  to  cover 
the  first  tinning  with  a  second  of  a  more  insoluble  and 
more  durable  kind ;  but  this  author  was  very  far  from 
approving  of  the  difficulties  of  his  prescription  being 
eluded  by  insiduous  manoeuvres  which  should  frustrate 
our  hopes,  and  which,  without  adding  any  thing  to  the 
present  method  of  tinning,  should  serve  only  to  disguise 
the  truth  in  the  eyes  of  persons  who  are  not  acquainted 
with  the  arts. 

If  the  processes  of  the  author  have  not  proved  suc- 
cessful among  us^  he  has  not  the  less  claim  to  the  estecn^ 
and  gratiUide  of  the  public.  We  ought  never  to  discou- 
rage those  who  labour  to  render  themselves  useful,  but 
rather  to  aid  them  in  surmounting  the  obstacles  which 
oppose  themselves  to  their  zeal.  Let  us  then  rather  en- 
deavour,  by  expressing  our  sentiments  of  gratitude,  to 
induce  this  author  to  seek  out  some  alloy  more  proper  for 
tinning,  and  better  adapted  for  answering  the  wishes  of 
society. 
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It  is  well  known  that  the  tinning  which  has  succeeded 
well  in  small  articles  with  the  aid  of  an  excess  of  tin, 
which  remained  in  the  pan  after  the  first  bath,  does  not 
present  in  its  sec9nd  layer  an  uniform  solution  of  the 
zinc  in  the  tin.  It  is  true,  that  a  very  small  portion  of 
zinc  was  dissolved  in  the  tin  ;  but  the  surplus  was  only  a 
mechanical  incorporation  of  some  grains  which  might  be 
reckoned  by  the  mere  aspect,  and  which  were  dbtia- 
guisbed  by  the  touch,  by  the  asperities  with  which  the 
pan  was  covered  ;  which  cannot  be  better  compared  than 
to  a  portion  of  sand  incorporated  with  fat,  with  which 
one  should  offer  to  varnish  a  tabic,  under  the  pretence 
that  the  sand  is  intended  to  harden  the  fat,  and  render 
the  Tarnish  solid.  Such  were  the  ideas  to  which  this  tin* 
ning  gave  rise  among  the  disinterested  persons,  to  whose 
examination  it  was  subjected. 

These  same  insulated  grains  of  zinc  have  obliged  the 
author  to  recommend  flattening  them  down  with  the 
hammer,  and  as  they  subsist  hei*e  equally,  even  after  the 
application  of  the  remedy  indicated,  they  have  not  per« 
mitted  tiiis  troublesome  addition  of  labour  to  be  dispensed 
with. 

The  zinc,  in  the  application  of  its  alloy,  not  only  er-* 
perienees  a  kind  of  separation  which  appears  to  be  the 
result  of  a  crystallization  in  the  midst  of  the  tin,  which  is 
more  fusible,  but  it  also  is  burnt  or  oxydated  rapidly  as 
soon  as  we  endeavour  to  extend  it  over  large  surfaces, 
being  transformed  into  a  black  scoria  of  the  same  nature 
as  that  which  remained,  as  I  have  remarked,  in  the  iron 
s})oon,  after  the  trials  made  for  obtaining  vessels  of  this- 
alloy.  This  scoria,  which  cannot  be  reduced  by  Fesin^. 
and  which  resembles  that  which  Hellot  ami  Geoflroy 
saw,  destro3's  the  tinning  in  such  a  manner,  that  nothing 
r-eniains  to  be  done  than  to  have  the  piiece  scraped  afiresb, 
and  new  tinned, 
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If  artisans  experienced  in  their  art  have  not  been  able 
to  get  the  better  of  these  difficulties ;  if  they  have  them- 
selves declared  that  the  success  of  one  small  article  to  ten 
which  were  spoilt  was  not  to  be  attributed  to  their  skill, 
but  to  certain  circumstances  which  they  could  not  com^ 
mand  or  determine,  how  should  these  men  be  able  to 
adopt  processes  which  would  continually  expose  them  to 
the  necessity  of  recommencing,  at  their  own  expence,  the 
tinning  of  the  articles  which  were  intrusted  to  them? 
Let  us  therefore  leave  far  from  the  workshops  science 
and  its  theories  ^  and  let  the  operations  which  they  teach 
or  improve  be  always  of  easy  execution,  as  being  to  be 
practised  by  persons  whose  destiny  it  is,  not  to  meditate 
upon  them,  but  only  to  derive  firom  them  their  means  of 

subsistence. 

On  glazed  Pottery. 

When  a  clay  is  pure,  white,  and  without  any  con- 
siderable mixture  of  oxyde  of  iron  and  sand,  it  may  bo 
fit  for  the  fabrication  of  vessels  of  such  a  degree  of  hard* 
ness  as  to  strike  fire  with  the  steel,  after  being  baked  ; 
but  clays  of  so  excellent  a  quality  are  but  rare.  The- 
Dutch  possess  such  clays,  and  they  make  of  them  those 
oblong,,  round,  and  square  flasks,  in  which  they  send  us 
beer  and  other  commodities.  The  quality  of  this  clay  is 
such,  that  the  vessels  made  of  them  preserve  the  liquors 
as  well  as  crystal  bottles ;  and  these  vessels  are  besides 
improved  by  means  of  a  glazing,  of  which  I  shall  shortly 
speak* 

The  English  likewise  possess  clays  of  the  same  quality. 
We  also  meet  with  at  Madrid,  though  rarely  at  present, 
plates  and  cups  of  a  potlerVware  of  this  kind,  which' 
strikes  fire  with  the  steel.  They  are  glazed  witii  tliv  va« 
pour  of  sea^salt,  W4>ch  is  thrown  into  the  oven  \\hen  the 
pottery  is  bake't.    These  > easels,  which  are  so  valuable. 

£e  2  in 
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in  chemical  laboratories  on  account  of  the  resistance 
ivhicji  they  oppose  to  the  acids,  are  ho\^^ever  yery  heavy.; 
their  baking  reqjuires  a  great  quantity  of  fuel,  and  tbeir 
fabrication,  on  this  account,  becomes  daily  more  rare. 

In  France  they  have  also  a  clay  which  possesses  some- 
thing of  this  quality,  or  whicii  at  least  they  apply  to  the 
same  purposes  :  I  mean  that  of  Savigny,  in  the  province 
of  Picardy,  where  it  is  termed  ^7*^^,  a  word  undoubtedly 
derived  from  greda^  which  is  employed  like  many  others 
which  belong  to  the  Spanish  language  *, 

Thb  pottery,  without  being  as  white  or  as  fine  as  that 
of  the  Dutch  and  the  old  English  pottery,  answers  never- 
theless the  same  purpose  to  a  great  part  of  France.  It  is 
as  hard  as  a  pebble;  it  has  scarcely  any 'pores  in  select 
pieces ;  wine,  vinegar,  and  oil,  keep  in  it  perfectly  well  ; 
but  the  great  consumption  of  fuel  which  it  occasions  ren- 
ders the  b;jtking  of  it  very  expensive. 

These  three  sorts  of  pottery  would  not  be  sufficient  for 
our  different  domestic  purposes,  since  they  are  too  dense, 
of  too  solid  a  paste,  and  very  liable  to  crack  in  the  fire ; 
they  cannot  therefore  be  employed  for  making  boiling* 
pots,  saucepans,  &c. 

The  sandy  clays,  and  even  the  calcareous  ones,  or,  in 
other  words,  the  marles,  merit  the  preference  for  this 
purpose.  Baked  by  fire,  they  become  porous,  in  such  a 
manner  tliat  they  can,  without  breaking,  endure  tlie  al- 
ternate action  of  fire  and  of  water ;  however,  they  always 
crack  more  or  less  by  use. 

*  M.  Proust  surely  does  not  mean  to  say  thnt  there  is  no  clay  in 
France  besides  that  of  Savigny  which  can  be  baked  into  gr^s  (stone* 
ware).  Macquer  meniioiis  many  others ;  we  know  at  present  tome 
very  white  ones  which  have  this  properly,  and  we  must  rank  in  this 
class  all  ihose  which  are  employed  in  the  different  departments  iu  the 
febrication  of  glass-maker's  crucibles.    Note  of  the  French  editor. 

But 
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But  if  this  pottery  has  the  advantage  of  being  able  to 
bear  the  fire,  it  has,  on  tlie  other  hand,  the  demerit  of 
suffering  the  liquids  to  transude  by  reason  of  its  porosity. 
This  defect  it  has  been  necessary  to  remedy  by  layers  of 
glazings  of  different  kinds. 

There  are,  however,  some  kinds  of  pottery,  the  paste 
of  which  retains  a  sufficient  degree  of  adhesion  in  all  its 
partS)  not  to  require  this  additional  varnisli,  which  is  ex* 
tremely  useful  to  the  countries  where  they  are  fabricated. 
Such  are  the  pots  of  Zamora.  I  have  already  spoken  of 
a  glazir<g  which  is  formed  of  the  substance  of  the  potterjr 
itself,  by  means  of  salt,  which,  >v'hen  thrown  into  the 
oven,  is  reduced  inti»  vapours. 

Another  glazing  is  also  obtained  from  the  surface  of 
the  article,  by  Qovering  it  for  this  purpose  with  lead  pre- 
viously oxydated,  or  with  sulpiiuret  of  lead,  which  comes 
to  the  same  thing,  since  the  heat  of  the  oven  dissipates 
the  sulphur,  and  promotes  the  oxydatibn  of  the  lead 
which,  remains  upon  the  surface.  This  oxyde  dissolves 
the  sandy  particles  which  it  meets  with,  and  uniting  with 
them  it  assumes  the  transparency  of  glass,  which  it 
could  not  receive  by  itself,  and  thus  the  vessel  is  glazed. 

Among  all  the  known  productions  with  which  com- 
merce furnishes  the  arts,  there  is  none  which  can  afford 
tills  varnish  at  so  advantageous  a  rate  as  the  oxyde  of 
lead.  The  use  of  the  salts  would  be  too  expensive  to  af«» 
ford  pottery  which  should  be  within  the  reach  of  the  in- 
digent class  of  society. 

If  we  wish  to  give  to  the  pottery  a  more  brilliant 
glazing,  and  which  shall  conceal  the  porosities,  and  the 
disagreeable  colours  which  it  acquires  in  the  first  baking, 
we  must  compose  a  glazing  for  the  express  purpose,  tho 
basis  of  which  is  always  the  oxyde  of  lead,  to  which  a 
little  sand  is  added,  in  order  to  give  it  the  vitreous  qual 

lity 
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lity  which  it  must  no  longer  derive  from  the  surface  of 
the  vefisels,  and  mix  with  these  two  ingredients  oxyde  of 
tin,  which  has  the  property  of  giving  a  milky  whitened 
to  the  glass  of  oxyde  of  lead  and  sand.  This  glazing, 
when  well  vitrified,  and  adhering  well  to  the  biscuit, 
transforms  it  into  what  is  termed  Talauera  *.  This  is  a 
branch  of  industry  which  has  fallen  into  decay  in  the 
hands  of  a  nation  which  formerly  surpassed  all  others, 
both  in  this  and  in  many  other  branches. 

But  what  is  the  Talavera  of  the  present  day  compared 
%vith  some  specimens  which  we  still  meet  with  in  dfflercnt 
places,  some  remains,  such  as  flower-pots,  which  have 
supported,  for  more  than  a  century,  cold  and  heat,  fitist 
and  moisture,  without  a  single  crack  being  yet  discern- 
able  in  them  ?  Who  will  now  exhibit  upon  his  table  a 
"piece  of  the  Talavera  which  is  manu&ctured  at  the  pre* 
^ent  day  ? 

When  the  clay  is  of  good  quality,  and  preserves  its 
whiteness  after  the  baking,  it  is  kneaded  with  a  portion 
of  calcined  and  ground  silex,  for  the  double  purpose  of 
rendering  it  porous  and  making  it  present  to  the  varnish 
which  it  is  to  receive,  the  sandy  points  of  support,  which 
'must  produce  its  adhesion  with  the  clay,  and  which  this 
earth  would  not  have  if  it  were  pure. 

The  glazing  is  then  composed  simply  of  sand  and  ox*. 
ydc  of  lead.  This  mixture  is  previously  fused,  in  order 
^lat  the  ingredients  may  be  reciprocally  saturated  and 
incorporated,  in  such  a  manner  that  neither  of  them  may 
fmy  longer  be  able  to  obey  the  attraction  which  before 
fnight  attack  and  dissolve  themi  It  is  afterwards  ap- 
plied, baked,  and  vitrified,  upon  the  surface  of  the  ves- 

«  A  town  in  Spain,  wh^rc  this  kind  of  poltery  is  oQana&cttucd,  9Di 
which  has  given  it  its  nam^. 

5el, 
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scl,  with  sQch  solidity,  that  no  acid  can  separate  from 
this  glazing  the  oxjde  which  it  contains. 

Afid  what  difference  is  there  between  the  pottery  of 
Alcoron  and  the  finest  English  pottery  > 

On  the  one  hand,  the  choice  of  the  clays,  and  on  the 
other,  the  same  ingredients  for  the  varnish  ;  the  oxyde, ' 
the  dangerous  oxyde  of  lead  and  the  sand,  better  incor- 
porated', vitrefied,  saturated  by  one  another,  and,  finally, 
neutralized  by  their  respective  attraction,  in  such  a  man- 
ner that  the  oxyde  of  lead  carnnot  obey,  as  it  readily  does 
in  its  pure  state,  the  solvent  action  of  vinegar,  wine, 
lenions,  verjuice,  &c.  In  order  to  insure  the  salubrity 
of  these  glazings,  every  thing  depends  upon  applying 
a  greater  heat  to  the  pottery,  so  that  the  oxyde  of 
lead  may  be  able  to  dissolve  a  larger  quantity  of  the 
sandy  part  of  the  surfaces  ;  a  solution  which  it  cannot  ef- 
fectuate without  a  proper  degree  of  heat. 

In  cases  where  these  surfaces  do  not  afford  the  sandv 
parts  which  the  oxyde  of  lead  requires,  it  is  supplied  by 
mixing  ground- sand  with  sulphuret  of  lead.  This  is  a 
means  whereby  the  pernicious  qualities  of  this  oxyde 
may  be  annihilated  throughout  all  Europe.  In  order 
to  perfect  these  kinds  of  pottery,  it  is  not  necessary 
to  purchase  any  secret  or  particular  process ;  it  is 
not  even  necessary  to  watch  over  the^  operation.  Let 
the  purchase  of  the  fuel  be  facilitated  to  the  manu- 
facturers, and  they  will  soon  know  how  to  bring  to 
perfection  what  intriguing  arts,  suggested  by  interested 
motives,  would  wish  to  make  appear  very  difficult.  A 
manufacturer  of  this  city  (Don  Esteban  Cantelar)  has 
presented  to  me  several  specimens  of  an  improved  pot- 
tery, which  have  appeared  to  me  to  combine  all  the  ad- 
vantages which  are  to  be  desired  ;  of  which  I  have  given 
him  my  attestation.    What  is  then  the  cause  M'hich  could- 

deprive 
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deprire  tbe  public  of  the  advantages  which  tbcy  might 
expect  from  this  useful  amelioration  ?  We  employ  daily, 
with  the  greatest  security,  both  for  drinking  and  eating 
out  of,  vessels  composed  of  lead.  The  crystal  which 
sparkles  upon  our  tables  is  composed  of  it,  and  the  Eng- 
lish pottery  is  glazed  only  with  its  oxyde.  This  oxyde 
constitutes  a  part  of  the  covering  of  our  pottery.  And 
why  might  it  not,  with  equal  safety  to  health,  constitute 
a  part  of  that  of  the  common  pottery  ? 

But  woe  to  him  who  should  keep  vinegar,  wine,  and 
preparations  of  alimentary  or  medicinal  acids  in  glazed 
vessels,  tlie  oxvde  of  which  had  nut  been  saturated  with 
sand.  It  is  but  toe  true,  tluit  it  merits  tbe  anathema 
which  the  most  learned  physicians  of  Europe,  and  among 
ns.  Dr.  Luzuriciga,  have  fulminated  agaiinst  this  oxyde. 
It  introduces  itself  into  vinegar,  into  lemon-juice,  into 
Tcijuice,  and  into  the  syrups  which  are  made  with  them, 
witliout  being  perceived. 

I  have  examined  verjuice  from  thirteen  diflPerent  houses 
in  Madrid,  and  have  found  only  three  of  them  free  from 
any  indications  of  poison,  which  proved  to  me  tiiat  the 
ten  other  verjuices  had  been  prepared  in  Alcorcon  ves- 
sels. It  is  true,  that  none  of  these  verjuices  contained  a 
sufficient  quantity  of  lead  to  raise  suspicions  in  those 
who  might  have  tasted  them.  Were  that  the  case,  we 
should  have  been  obliged  to  give  particular  directions, 
instead  of  the  general  ones  which  this  essay  contains* 
But  as  it  is  of  the  greatest  consequence  that  those  persons 
who  make  a  trade  of  pcepartng  acid  juices  should  take 
the  strictest  precautions  that  lead  may  not,  unknown  to 
them,  introduce  itself  into  those  preparations,  I  think 
that  they  ought  to  substitute,  in  the  place  of  the  Alcorcon 
ware,  small  w  ooden  tubs,  or  vessels  of  fine  tin,  which 
combiue  the  advantage  of  cleanliness  with  tliat  of  dura- 

bilitv, 
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bility,  so  as  amply  to  compensate  for  the  additional  ex- 
pense  of  the  original  purchase. 

But  as  to  what  respects  the  preservation  of  vinegar  in 
the  large  way,  I  think  that  it  would  be  safest  to  employ 
for  this  purpose  the  same  vessels  which  are  used  for 
wine,  namely^  those  of  Toboso,  and  that  for  the  follow* 
log  reasons. 

The  jars,  whose  glazing  appears  to  be  the  most  perfect, 
do  not  receive  in  the  oven  a  sufficiently  equal  and  dis« 
tributed  heat  with  that  degree  of  precision  which  would 
be  necessary  in  order  that  tlie  vitrification  should  be  the 
same  at  all  points.  It  is  therefore  rare  that  x  vessel  of 
ihis  magnitude  can  have,  in  this  respect,  the  same  unU 
formity  and  perfection  which  we  obtair\  in  the  smaller 
veisels.  It  b  therefore  to  be  apprehended,  that  the  vi- 
negary which  penetrates  so  easily  into  the  cracks  of  the 
gkLziag,  VBMf  dissolve  the  portions  of  oxyde  which  are 
aot  combined,  or  but  very  little  so,  with  the  sand. 

It  is  also  known  that  the  glass  of  which  wine-bottlcs 
aie  made,  though  the  ingredients  of  which  they  are 
composed  are  belter  combined ,  does  not  resiiit  the  acids 
to  seeh  a  4egree  as  not  to  be  exposed  to  corrosion,  and 
eveo  t^  sohitioa  in  lengd)  of  time  *.  But  what  is  more 
remarkable,  is^  that  the  weakest  acids  are  those  which 
most  easily  open  thetnselves  a  passage  into  these  vitreous 
compositions.  Of  this  the  history  of  chemistry  affords  us 
many  examples :  I  shall  therefore  not  advise  any  one  to 
keep  viaegar  in  glazed  jars  when  he  can  substitute  in 
place  of  them  other  vessels,  the  salubrity  of  which  is  as* 
oertaibed. 

•  This  happens  only  when  the  composition  of  the  glass  has  hern 
aorchargcd  with  liine  or  oxyde  of  ifx>Q,  in  order  to  facilitate  its  fusion. 
Note  of  the  Freiacfa  editor. 
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Extract  of  a  Memoir  of  if.  Payss^,  principal  Apptkecof^ 
to  the  Canip  at  Utrecht,  <^  the  Preparation  of  some  if 
the  Ojpfdes  o/  Mercury  i>i  the  large  way. 

By  M.  Pahmevtisk. 

(Concluded  from  Page  116.) 

Hed  Oxyde  of  Mercury  iy  the  Nitric  Jcidi 

X  HIS  psydi^,  sQ  generally  known  in  cotnmerpe  by  iti 
brilliancy  and  its  beautifql  colour,  j^%s  ftlso  pne  of  tb^ 
preparations  wb^cb  M.  P^s^  bad  tbe  curiosity  tp  sep 
performed  in  Hpllai^ijy  ifi  order  to' ascertain  tbe  means 
yvbicb  tl)^  manufacturers  employ  in  order  to  obtain  it  qC 
a  brilliant  redness  and  crystalline  appearance,  sianlar,  in 
fi  Tvord,  to  tbat  which  is  manufacture  ii)  Germany,  and 
i^  brought  to  us,  particularly  firpm  Niirembepg,  firoqi 
Frankfort,  from  Baslt^  in  SfiutzerJand,  and  from  Triest. 
AM  works  pf  chemistry  indicate  to  us  processes  for  pre* 
paring  this  pxyde ;  bu(  v^ry  few  agree  respecting  the 
means  of  qbtalaing  it  pf  a  lively  and  brilliant  red.    Some, 
after  having  effected  the  sqlutipn  of  the  mercttry  iq  nitnc 
acid,  evaporate  it,  aad  expo^  the  matter  tp  a  pretty 
violent  fire  for  some  hoUrs,  iq  prder  tq  decpn^po^  tUe 
mercury  and  convert  i(  into  red  p^yde ;  othets  re-cobi^^ 
)}ate  a  certain  quantity  of  nitrip  apid  upon  the  first  solu- 
tion, driftd,  and  distilled.     By  rep^^^'^g'tbis  operatiw 
several  times,  M.  C^aptal  pbtaiped  very  beautiful  cry$- 
tulli;ced  r^d  precipitate^ ;  others,  finally,  after  having  dried 
the  nitrate  of  mercury,  incorporate  with  it  a  new  qu^n^ 
tity  of  running  mercury,  expose  the  mixture,  well  made, 

to  a  brisk  beat,  of  an  obscure  redness,  between  two  cru- 

f  /       <  ..  .  •      .  ^  I 

pibles,  luted  totrcther  :  and  in  this  manner  M.  Van  Moai 
*  Sev*  his  £lcqseQt^  pf  Cbemidry*  aniyic  Uefcury. 
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fljserts  tbat  ^e  has  very  easily  obtained  the  red  ozyde  of 
luerciiry  peHebtly  crystallized  *; 

AU  these  processes,  though  accurately  described,  are  not 
lioweirer  siifibteiit  tb  the  petson  tvho  should  wish  to  per- 
form the  operations  upon  li  large  sctde,  or  td  make  tb^ 
appBcatibn  of  chemistry  to  the  arts  which  d^perid  iipoh 
it  It  requires  the  experience  of  the  large  work-shops, 
the  habit  of  the  operations  of  great  laboratories ;  other* 
wise-  one  doe&  not  succeed  till  after  having  made  mailjr 
frequently  ruinous  and  discduraging  trials: 

M.  Payssi  has  frequently  employed  in  his  experimen:b 
the  di&rent  methods  of  which  we  have  just  spoken ;  he 
has  proceeded  with  all  the  accuracy  tb  which  the  dtesii^ 
of  succeeding  in  such  an  operation  gave  rise,  yet  he  ni^- 
ver  obtained  results  so  satisfactory  as  he  hoped  ;  bfe  adds/ 
however  I  that  the  means  prbposed  by  M:  Cbaptal  wefe 
those  front  which  he  obtained  the  most  constant  ^ucces^, 
although  it  was  tiot  complete.  He  varied  *his  procestes 
by  emplojdng  the  nitric  acid  in  difierent  proportions,  artd 
also  of  very  different  degrees  df  density  and  purity ;  bdt 
it  was  never  possible  Ibr  him,  notwithstanding  the  quan* 
tity  of  crystallized  oxyde  ^hicii  he  obtaiijed^  to  account 
very  accurately  to  himself  for  the  phenomena  %Vhich  caiise 
to  many  variations  iu  the  results  of  this  operation^  which 
in  appearance  is  so  simple,  and  which  nevertbeldss  cannot 
be  executed  ivitbout  many  difficulties.  It  ireqaires  ^ 
tnuch  care  and  management  id  the  application  of  tiie 
heat  which  one  is  obliged  to  employ,  that  in  ti^o  dpera- 
tions,  in  which  every  thing  was  dispo&ed  ih  the  sonie 
laaimer^  in  which  ail  the  circumstances  appeared  entirely 

^  Journal  ii^  Iliyitqiie  and  de  ChitMfi  de  Van  Mons ;  M^ttioirt  br 
Mcsirs. Fischer  and  Licbie^>erg.  PiovoUe  15>  \car  10,  page  81],  nod 
Bnimatrc  15»  year  \2,  p.  170- 

ti%  aimilar. 
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flioular,  his  results  w€re  almost  airways  dtfvietit. 

times  one  of  the  apparatus  coBtltined'a  ptwtiita  ^f 

iized  oxyde,  whilst  the  other  part  was  a  brick-^red  powder, 

^without  brilliancy*;  sometimes  the  wh(de  Of  llw  oigrde  of 

one  of  the  vessels  was  converted  into  fine  erystaUnte  ipc^ 

jCipitate  (red  oxyde  of  mercury  K  aod  ihat  of  the  nngil* 

bouring  vessel,  wliicb  had  beed  treated  in  the  mne  matt** 

.ner,  presented  only  a  mass,  half  yellow  and  half  ted,  widi- 

out  appearance  of  crystallization;  sometknes  the  tno 

apparatus  presented  only  this  oxyde  coovertod  is  put 

.into  brilliant  oxyde,  whilst  the  rest  was  of  a  diiagreeahle 

red ;   finally,  sometimes,  th^  oM  i^ntaioed  this  oo^db 

presenting  three  very  distinct  odours,  the  bdgfat  red,  the 

red  inclining  to  the  browii^  aad  the  orange. 

The  second  apparatus  proMotod  only  an  oagrde  wilii 

.  two  very  distinct  colours,  the  orange  and  die  bridE-f«d| 

without  brilliancy.    Where,  says  M.  Payaiiy  ihaU  we 

look  for  the  cause  of  these  anomalies,  if  it  is  not  in  the 

manner  of  evaporating  the  solution,  and  espedallj  that 

of  decomposing  the  metallic  nittate  during  the  whole 

.  course  of  the  operation  ?    We  shall,  howover,  see  that 

the  purity  of  the  nitric  acid  cdntributes  also  very  coasi- 

.  derably  to  render  diliicult  the  conversion  of  the  mercuiy 

,  into  crystallized  red  oxyde,  and  that  the  muriatic  acid 

with  which  the  former  is  constantly  mixed  in  that  of  oom- 

,merce,  presents  a  powerful  obstacle  when  it  exists  in  it 

in  too  large  proportions* 

When  mercury  is  dissolved  in  nitric  acid  mixed  with 
.muriatic  aicid,  there  is  almost  always  formed  a  white  pre- 
cipitate, which  is  the  more  abundant  in  proportion  as  the 
quantity  of  the  latter  acid  is  larger.  Without  stopping 
now  to  determine  the  real  nature  of  this  precipitate,  M. 
Paysse  conuders  merely  the  part  which  this  compound 
acts  in  the  oxydation  which  it  Is  endeavoured  to  make 

,   *  .  morcury 
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f  uhdeFgOy  by  ddcompottng  the  nitrate  of  this 
bftse  by  die  acdon  pf  fire. 

if  «e  eaqpose  to  fire  nitrate  of  BNftiity  obtMiied  from  a 
soIuiioD  of  thiB  metal  in  the  nitric  acid^  mixed  Irlth  mtt» 
miticacidy  thiawk  fitit  loses  its  water  of  crystaUization ; 
jt  is  a&ervards  docoinpoeed,  letting  escape  a  pmtion  of 
acid  whacb  existed  m  it  in  excess,  and  which  may  be  eoU 
lected  in  a  convenient  appar^tns,  since  it  has  experienced 
no  aheraition :  to  tbis  disepgAgement  succeeds  that  of  tho 
KaseoQs  nitrous  neid,  which  manffests  itself  by  iiery  elas- 
tic red  vapoun.    This  acid  gas  is  almost  always  adixod 
withoxy^eof  azote,  or  else  this  (bUows  the  disengage* 
ment  of  the  former.    Th^se  two  gasses  indicate  the  da* 
composition  of  the  nitric  acid,  and  the  loss  in  faronr  of 
the  mercury  of  4the  oxygene  which  causes  the  nitric  t» 
paaa  into  the  state  of  nitrous  or  of  oxy de  of  azote«  When 
the  application  of  the  fire  is  continued,  the  last  portions 
of  the  nitric  acid  abandon  the  mercuf}*,  and  Jbis  is  con*, 
nrerted  into  an  oxydie  nK>re  or  less  saturated  with  oxygene^ 
because  in  fact  4bis  state  is  always  dependant  upoi^  the 
quantity  of  caloric  ivhich  is  accumulated  upon  this  sub« 
stance  during  its  Iraosition  into  that  of  red  oxyde. 
.    It  is  when  the  vapours  of  nitrous  gas  cease,  that  the  oa> 
yde  cbonges  colour ;  it  passes  successirely  firom  the  white 
to  the  yellow,  and  from  the  orange  to  the  red,  more  or  less 
intense.    It  ia  commonly  when  the  red  b  rory  rivid  atid 
beautiful  that  the  tessel  is  removed  from  the  fire,  and  the 
mass  is  preserved  either  in  that  state  or  reduced  into 
powdor. 

tt  seeois^  at  first  sight,  that  an  operation,  conducted 
jifi  has  just  been  indicated,  ought  to  give,  as  its  constant 
;product,  a  well  crystallized  oxyde ;  and  this  in  fiict  hap* 
pens,  I ,  when  tlie^  nitric  acid  is  free  from  muriatic  actd, 
or  wbtn  this  exisu  in  it  in  very  small  quatttity ;  S,  wheft 

its 


its  doisity  is  eqtial  to  thirty-four  and  thirty-eigiit  degregg } 
3,  ivben  the  desitcaiidh  and  tb^  docomposilibii  of  the 
metallic  nitrate  are  effisct^d  aloifirly^  and  in  an  nnifoliit 
manner ;  4^  when  the  heat  applidd  towards  the  end  of 
the  operation,  and  whilst  the  last  portions  of  acid  are  dis^ 
engaged  9  has  been  well  graduated,  and  kept  always 
nearly  at  the  same  degree ;  foK  if^  as  many  practitibn^iv 
are  in  the  habit  of  doing,  and  as  sometifnes  has  happened 
to  M.  Payss^,  we  heat  the  oxyde  too  rapidly  at  the  mio*^ 
ment  when  it  acquires  its  fine  colour,  as  well  as  its  briU 
Uancy,  it  not  only  loses  its  crystalline  appearance,  but  it 
also  assumes  a  disagreeable  brown- red  tinge ;  nay  ereii} 
if  this  application  of  heat  were  carried  farther^  it  would 
at  least  bp  disoxygenated  partially,  if  ^ot  tompletelyi 
and  tbe  mercury  in  this  case  would  resume  its  original 
form,  as  the  author  has  had  occasion  to  observe  under  va*' 
jious  circumstances. 

.  If  the  quantity  of  muriatic  acid  with  which  the  itithf 
acid  is  mixed  is  too  considerable,  and  amounts  to  several 
hundredths  of  the  dose  employed,  the  peculiar  compound 
.which  results  from  its  union  with  the  oxyde  of  mercury 
assumes  not  the  characters  of  a  simple  super<>oxygenated 
jDuriate,  as  might  at  first  be  presumed,  but  those  of  a 
new  compound,  which  dissolves  only  in  very  small  quaiw 
tity  in  water  (and  even  then  tlie  water  must  be  boiling), 
^whi^h  sublimes  by  itself  in  close  vessels^  assuming,  or 
gather  retaining,  its  peculiar  colour,  which  is  a  btownialk 
^d,  without  appearance  ojf  crj'stallization,  and  which  M. 
Payss£  considers  as  a  ftiuriate  of  mercury  with  excess  of 
.oi^yde,  according,  to  the  results  which  it  .ba$, given  him 
irben  subjected  to  some  exp<£riments. 
.  When  thb  compound  exists  in  too  large  a  proportion 
Ip  t)he  oxyde  of  mercury  which  is  prepared,  it  always 
^cpppse^tlie  formation  of  the  crj^tallizcd  red  oayde^as 

he 
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he  has  remarked  9  great  many  times  in  his  expeFimentt ; 
if^  on  the  contrary,  \\  is  contained  io  it  only  in  a  small  pro^ 
portion y  it  may  be  neglected,  nay,  it  even  separates  2t<» 
self  from  the  rest  of  the  oxyde  in  the  vessel  in  which  tt  is 
prepared,  occupying  a  line,  and  forming  a  detacbe4 
stratum  towards  the  upper  part  of  the  mercurial  mass. 

What  M.  Payss^  has  shewn  relative  to  the  advantage 
which  arises  in  the  preparation  of  the  red  oxyde  of  mer«* 
cury  by  the  nitric  acid,  from  employing  an  acid  as  frett 
as  possible  from  muriatic'  acid,  he  had  remarked  in  th* 
experiments  which  he  made  every  year  in  his  courM 
of  ebemistry,;  but  not  being  able  to  rest  a  very  just  opi* 
nion  upon  the  results  of  soine  trials  made  on  ^  sipall  scale', 
he  wished,  previous  to  developing  it,  to  observe  with  at* 
tention  what  passes  in  the  great  operations  which  are 
practised  in  the  manufactories,  where  considerable  masses 
are  acted  upon  at  the  same  time^  ^ow  that  sdl  his 
doubts  on  this  subject  are  jr^n^oved ;  and  as  he  is  ac* 
qnaintecJVith  the  phenpmena  which  take  plape  when  se^ 
yeral  hundred  kilogrammes  pf  mercurial  oxyde  are  treated 
in  one  operation  ;  the  quality  of  the  nitric  acid  that  is 
employed,  and  the  method  to  be  fgllowed  in  the  appli* 
cation  of  the  heat ^  during  the  whole  course  of  the  opera- 
tioiiy  the  author  is  able  with  certainty  to  indicate  a 
pt>cess  fo|r  obtaining  this  pxyde  possessed  pf  all  tbf) 
qualities  whiph  are  (|esired  aifd  esteeioed  in  th^se  pre^ 
parations.' 

Take  mercury,  exempt  from  all  other  metallic  matter, 
50  kilogrammes ;  nitric  acid,  deprived  as  much  as  pos^- 
sibl^  of  muriatic  acid  *,  indicating  by  the  areometer  for 

aci4i 

*  It  nay  be  (rled  by  the  cilirate  of  silver,  and  .if  the  quantity  of>inur 
fiatjc  acid  appears  saialU  it  may  be  neglected.  However  it  lometinief 
(lappens,  cipecisity  when  the  nitric  acjd  is  top  weak,  or  when  it  fl  not 
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acids  from  S4  to  3S  dc^ees,  70  kilogr^mes ;  dinalvt 
the  metal  iu  the  acid,  and  aid  their  reciprocal  action  hy  a 
gentle  heat  in  the  sand4)ath  *  i  e^afiorate  by  d^tillatMMt ; 
remove  the  recipient  from  the  retort  irhen  the  rapoiirt  of 
the  nitrous  gas  b^in  to  manifest  themselves  \  they  Stf^ 
nouDce  the  decomposition  of  the  mercurial  nitrate.  It  is 
here  that  w«  paust  mzkt  use  of  a  constant  and  moderated 
temperature^  if  we  wish  to  ensure  the  success  of  the 
ipperat^on ;  it  is  raised  a  little  towards  ttie  end,  Uiat  m  tp 
•ay,  when  the  disengagement  of  the  gazeous  nitrous  ad^ 
manifests  itself  only  in  a  little  sensible  manner ;  the  t«». 
sel  must  be  kept  at  this  degree  of  heat  till  it  is  pmtxired 
that  the  moss  of  mercurial  oxyde  is  of  a  lively  and  brii* 
iiant  red  in  all  its  parts.    An  applita^oo  of  fire  for  eight 

in  sufiicient  quantity,  thai  the  mercury  precipitates  itself  in  the  ststa  •f 
while  oxyde  as  fast  at  it  is  forinedj  because  J(  cannot  be  bdd  in  tola* 
tion  either  by  the  water  or  by  the  lemaining  acid  ;  besides  whicb,  tbe 
noh-oxydaled  niefcury  continuHty  exerts  a  chemical  adracttoo  upon 
one  of  the  principles  of  the  acid,  and  the  latter  tends  rather  to  be  de- 
composed  ihaa  lo  dissolve  ibe  aMieary  wliich  b  already  satoi«ic4  with 
^xy§Biit  to  s  certain  point  j  so  that  we  must  take  cans  not  to  osofeand 
this  property  with  thai  of  the  muriaiic  acid :  moreover  the  precipitate » 
which  is  only  the  effect  of  the  oxydation  of  ihe  mercury,  dissolves  en* 
tirely  in  the  heated  nitric  acid,  whilst  the  other  can  dissolve  in  it  only 
in  very  small  qitantity  ;  this  property  alone  would  be  ^ufficienito  dis- 
tifigistsh  it.  I  might  have  dispensed  with  mstkttig  this  t>bKrvatioa, 
•in<e  in  my  psocoss  I  raqmre  a  highly-ooncaot«ated  and  .very  pore  acid  ; 
but  as  it  frequently  happens  that  one  has  not  one  so  strpng.  we  tpaj^ 
then  supply  it  by  the  quantity,  and  my  remark  in  ihis  case  will  not  be 
superfluous.     (Note  of  M.  Paysse  ) 

*  This  solution  ought  to  be  made  In  a  retort  of  glass,  with  a  wide 
bottom.  This  vessel  is  preferable  to  the  mattrass  which  is  used  in  Hoi* 
land,  as  it  is  only  required  to  adopt  a  recipient  to  it,  and  to  distilf  in 
order  to  collect  the  acid  which  is  not  decoi imposed  upon  the  meta*. 
lliis  object  is  by  no  means  to  be  neglected  in  operations  on  a  lasge 
K»ie.     CNolt  of  M.  Payssd.) 

hours 
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hours  is  generally  sufficient  for  200  kilogrammes  of  this 
stibstsincc. 

It  has  been  c^bserved  elsewhere,  that  the  turf  which  it 
used,  in  the  manufactories  of  this  country  presents  some 
advantages  oVer  other  combustibles  ;  and  this  is  true,  for 
we  may  easily  obtain  an  equal  heat,  because  this  matter 
burns  slowly,  and  in  a  very  uniform  manner. 

As  the  charcoal  cf  wood,  or  ,that  which  is  found  In  thd 
earthy  arc  the  two  combustibles  which  are  employed  thd 
most  frequently  in  France,  none'  of  the  circumstances 
of  which  we  have  spoken  ought  to  be  neglected. 

When  all  the  precautions  indicated  have  been  vigor- 
ously observed,  it  IS  rare  that  we-  do  not  succeed  in  ob- 
taining oxyde  of  mercury  by  the  nitric  acid,  of  a  brilliant 
tedness  and  well  crystallized. 

If,  notwithstanding  jjL  the  care  that  has  been  taken^ 
the  mercurial  mass  should  not  have  the  proper  brilliancy ^ 
or  should  not  present  tlie  crystalline  aspect  which  is  re* 
quiredi  it  would  then  be  necessary  to  reduce  it  into  coarse 
powder,  to  introduce  it  into  a  new  glass  vessel,  into 
which  some  cubic  centimeters  of  nitric  acid  liad  previ-> 
oasly  been  put,  only  in  order  that  we  might  be  able 
slightly  to  impregnate,  by  beating  in  the  sand-bath,  all 
the  not  brilliant  oxyde*  One  or  two  hours  application  of 
fire  with  tliis  apparatus  would  thtfn  be  sufficient  for  coo^ 
verting  the  oxyde  into  erystalhzcd  precipitate. 
'  On  reviewing  what  has  just  been  said  respecting  tbtf 
method  of  preparing  the  red  oxyde  of  mercury  by  the 
nitrfc  acid,  we  see  that  the  conditions,  indispensably  nc* 
Gessary  for  obtaining  it  constantly  brilliant  and  crystaU 
lized,  are, 

1.  To  make  choice  of  a  ^ttric  acid  free  from  mixture 
with  muriatic  acid  ;  2,  to  employ  this  acid  at  the  degree 
<5f  concentration. already  indicated ;  S,  to  evaporate  tlie 
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metallic  solution  with  a  moderated  heat ;  4|  to  employ  a 
vessel  with  a  bottom  sufficiently  wide  for  the  mass  of 
oitydated  mercury  to  present  much  stirface,  and  to  be  ea- 
sily heated  in  an  equal  manner  in  all  points  at  the  saaie 
time,  in  order  that  the  nitrate  may  be  uniformly  decom« 
posed,  and  pass  as  speedily  as  possible  into  the  sttfte  of 
red  oxyde;  5,  to  augment  tlie  heat  gradually,  and  ia 
proportion  as  the  decomposition  of  the  nitrate  advances ; 
6,  to  sustain  this  temperature  at  the  same  degree  durmg 
the  whole  time  that  the  operation  lasts,  that  is  to  say, 
the  transition  of  the  yellow  oxyde  into  the  red  which  i* 
required. 

^*  I  am  very  far  from  believing,"^  says  SI.  Payss^,  **  af- 
ter my  experiments,  and  those  wliich  I  have  seen  per- 
formed in  the  large  way,  tliat  the  crystallized  red  oxyde 
of  mercury  owes  its  brilliant  a|i|i^arance  to  a  state  of 
semi-vitrification,  as  M.  Van  Mons  thinks*  ;  for  if  this 
oxyde  were  really  semi-vitrified  by  this  operation,  it 
would  follow  that  a  more  elevated  temperature  would  be 
capable,  nay  must  necessarily  convert  it  into  g^iass ;  but 
nothing  of  the  kind  ever  happens  ;  for  I  have  heated  very 
strongly,  and  at  sevetal  tinges,  four  grammes  of  this  ox- 
yde well  crystallized,  in  two  crucibles  luted  tog^dier, 
when,  instead  of  being  vitrified,  it  lost  not  only  its  bril- 
Ihmc)',  but  also  its  fine  red  hue,  and  acquired  a  disagree* 
able  brick  colour.  \^'hen  a  still  stronger  lieat  had  been 
applied,  a  great  part*  was  found  reduced,  and  the  rest  of 
the  oxyde  had  acquired  a  deep  brown  colour. 

"  I  am  however  aware,  tliat  there  are  bodies  wbieh  arcr 
not  susceptible  of  passing  into  a  complete  vitrificationy 
aiul  which  nevertheless  experience,  at  a  certain  degree 
pf  heat,  a  pastey  fiij^ion,  wliich  is  called  semi-vitriform  ; 

'  Jouraal  de  Physique  cle  Chinile,  years  10  apd  i  2,  pp.  178  «nd  91 1. 
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but  w}ien  the  oxydc  of  mercury  is  heated  in  ttansparent 
iresselsy  notbiiig  of  the  kind  is  seen  to  take  place,  we  do 
not  perceive  the  least  trace  of  a  partial  or  general  soften-* 
ing  of  the  mass :  besides,  I  have  strong  grounds  to  be-* 
lieve,  that  the  crystalline  state  of  the  mercury,  oxydated 
by  the  nitric  acid,  is  owing  merely  to  the  degree  of  ox- 
ygenation of  this  met^l,  and  to  the  uniform  manner  i^ 
which  the  oxydating  principle  combines  witli  the  raer-p 
cury  during  the  decomposition  of  the  nitrate  of  this  base^ 
and  its  conversion  into  red  pxyde." 

The  experiments  upon  this  substance  not  being  yet 
terminated,  M.  Payss6  has  promised  to  continue  tliem, 
4Dd  to  send  me  the  results  without  delay,  which  I  shall 
consider  it  equally  a  duty  and  a  pleasure  to  communicate 
to  the  public  through  the  medium  of  this  journal. 
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(Authentic  CommumctUvms  far  tku  Drparlment  of  our  If'ork  wilt  be 

thdnLfnUtf  received.) 

Ballinasloe  Farming  Society, 

HE  fifth  annual  show  of  breeding  stock  since  the 
commencement  of  tlie  institution  lately  took  place  here« 
The  improvement  has  been  progressive,  and  has  sur* 
pawed  tlio  most  sanguine  hopes,  of  the  ISociety. .  The 
yeang  stock  appeared  far  superior  to  those  from  which 
they  were  bred,  which^is  to  be  attributed  to  judicious  se- 
leetion,  aud  the  soil  and  climate  of  Ireland*  ^  favour^ 
able  to  cattle :  a  few  excellent  si>ecimens  were  exhibitedi 
Aie  produce  of  a  single  cross  qh  tlie  native  breeds,  Fivq 
distinct  varietios  of  neat  cattle  appeared,  eaeh  contend^^ 
ing  for  a  decided  superiority  over  all  the  rest.  Such  % 
rompiBtition,  repeatf^d  for  a  pcriq^  of  year-s,  mu^t  ultU 
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fnately  oyercoroe  prejudice,  and  determine  which  t3  beat. 
The  sheep  were  excellent  in  their  kinds ;  the  new  Leir 
jesters  still  hold  their  place  as  the  most  profitable  for 
the  low-land  pastures,  and  the  South-Down  for  the  up- 
land districts ;  the  latter  were  much  better  than  any  hi* 
therto  produced,  and  some  were  deservedly  admired. 
There  were  also  some  fine-wooUed  sheep,  by  Spanish 
rams  on  Ryeland  ewes.  More  attention  than  usual  was 
paid  to  the  quality  of  the  diflerent  kinds  of  wool.  The 
judges  were  gentlemen  of  ei^perience,  and  they  were  a»> 
sisted  by  a  professional  ip^n. 

The  only  draft  stallion  exhibited  was  a  Sufiblk  punch. 
Nothing  is  more  wanted  in  Ireland  than  an  improvement 
in  horses  ;  and  this  breed  being  strong,  active,  and  spi- 
rited, promises  to  be  an  acquisition.  The  improved 
breed  of  swinp  have  spread  through  every  pait  of  Ifeland, 
and  are  likely  soon  to  displace  the  awkward  unprofitable 
f^nimal  which  was  a  disgface  to  the  country, 

fLriraordinart/  Produce, 

In  spring  last,  a  single  pea  had  dropped  accidentally  in 
the  garden  of  Clay- potts,  Perth,  possessed  by  Mr.  James 
Laird  ;  the  produce  of  which  was  lately  pulled,  aud 
the  pods  cavefully  counted,  to  the  amount  of  299,  es^ 
plusive  of  a  great  number  which  had  been  previously 
devoured  by  birds.  On  an  average,  each  pod  contained 
four  peaS|  sq  that  the  total  produce  was  nearly  1,200 
grains. 

There  was  taken  up  in  a  gavden  in  tly  Black-Friais, 
Perth,  a  potatoe  which  weighed  2  lb.  4oz.  There  were 
besides,  at  the  same  root,  several  othecs  larger  than  the 
common  siee,  and  a  qumber  of  smaller  ones.  What  ia 
de^^rviug  of  notice,  it  was  of  the  spotted  Virginia  ktnd^ 
a  fpecies  fvhich  seldopi  grows  to  a  great  bufk^  and  was 
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not  i^lantedy  but  produco4  frpni  a  potatoe  that  bad  been 
left  ill  the  grounil  last  year.  From  lanotber  root,  pro- 
duced in  the  «anie  i^anner,  were  taken  up  ten  potatoes, 
some  of  which  weighed  a  pound  and  a  half,  and  weighed 
together  iiine  pounds^  brides  six  others  of  an  ordinary 

size. 

Chadat  Sheepp 

It  is  hardly  to  be  credited  bow  much  this  excellent  sort 
pf  sheep  has  been  improved  by  the  ^various  breeders  who 
hate  directed  their  attention  to  that  object/  both  on  the 
))orders  and  in  the  Northern  parts  of  Scotland.  The  ex- 
pellence  of  their  fleece  is  well  known,  and  the  shape  and 
size  of  the  carcase  have  been  so  much  improved  as  to 
fetch)  when  fully  fed,  as  high  a  price  as  three  pounds 
^h.  A  wether  of  the  pure  Cheviot  breed  was  exhi- 
bited and  killed  for  the  show  of  sheep  held  at  Camp« 
House,  near  Edgertpq,  op  th<^  4th  of  September  last,  and 

fireighed  as  follows ; 

stonp.  lb?, 

Live  weight    •.---,    t    ^ 

Pead  weight*     The  four  quarters 

Tallow      -    -    - 

Blood  -,    T    -    - 

Entrails      ... 

Head  and  feet     • 

Strap    -    -    •    - 

Skin     -    -    .    . 

This  sheep  was  bred  at  a  farm  called  Langwall,  in 
Caithness,  and  was  bought  by  Mr.  George  Currie,  of 
Haflrule,  near  Jedburgh,  on  the  15th  of  October  1902, 
at  two  years  old.  The  price  was--  at  the  rate  of  \L  65; 
As  soon  as  bought  he  was  laid  upon  turnips,  and  kept  on 
tbcm  for  twenty-six  weeks ;  he  was  afterwards  put  on 
coaunon  pasture  with  the  farmei's  stock  sheep;  again 

put 
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put  DO  turnips  about  tbe  1st  of  Noreiabor  IfiOS*  ainA  kept 
on  (bem  till  the  beginuing  of  April ;  «mt  then  k«pt,  wiib 
tbe  otlicr  stock  sheep,  on  coounoa  pasture  till  be  vat 
killed.  No  particular  attention  was  |>aitl  to  feodiog  bim 
bigli ;  but,  as  he  tlirove  well,  Mr.  Currie  thought  it 
would  be  right  to  bring  bini  to  the  shou-,  that  it  might 
be  seen  to  what  perfection  tbe  breeding  of  the  Cbenot 
sbecp  was  brought  in  the  North, 

Specimens  of  the  Leicester,  tbe  South-Down,  the  Btq'-i 
der  Cheviot,  and  the  black-faced,  or  forest  breeds,  were 
exhibited  at  Camp-House  at  the  same  time,  none  of 
which  seemed  to  give  greater  satisfaction  than  tbe  above- 
described. 

Metconlogy. 

Depth  of  rain  fallen  in  Liverpool  during  1804,  and 
amount  of  water  evaporated  out  of  a  vessel  four  iaclies 
diameter,  placed  out  of  the  reach  of  the  solar  xzy%,  or 
influence  of  fire. 


Amount  continued  from 
Tol.  V.p.3l9,Jan, 
June  inclusive 

July      .    .    . 

August      .     . 

September 

Octoljer     .     . 

November 


As  measured  by  G.  J.  Liverpool. 
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List  qf  Patents /or  Inventions,  &*<;♦ 
(Continued  from  Page  160.) 

J  oH>i  Edwards,  of  Bow-street,  in  the  county  of  Micf- 
dlcsex.  Currier  and  Harness-maker ;  for  improyements  ' 
iff  iire-places,  calculated  to  save  fuel,  give  a  more  gene* 
ral  heaty  and  prevent  chimnies  from  smoaking. 
Dated  December  4,  1804. 

Matthew  Gregson,  of  Liverpool,  Upholder ;  for  a 
method  of  cleaning  feathers  for  beds,  and  hair,  wool, 
down,  and  other  the  natural  covering  of  birds  and  ani« 
mals,  from  their  animal  oil,  in  the  most  perfect  manner, 
•  and  in  such  a  way  as  to  render  them  more  healthful, 
sweet,  and  pleasant  for  use.     Dated  December  4,  1804. 

Stefhen  Pasquier,   of  Wilderness  -  row,    Charter* 
house-square,  in  the  county  of  Middlesex^  Professor  of 
Languages;  for  his  new-invented  manufacture,  system,,., 
or  method   of  writing,   printing,    engraving,  drawing, 
painting,  stamping,  working,    and  using,   certain  cba*^ 
racters,  figures,  instruments,    and  machines,  for  facili*. 
tating  correspondence  and  other  literary  operations. 
Dated  December  19,  1804. 

.  William  Everhard,  Baron  Von  Doornick,  of  Wells- 
street,  in  the  county  of  Middlesex  ;  for  certain  compo^* 
sitions  formed  by  uniting  an  absorbent.or  detergent  earth 
with  other  ingredients,  so  as  to  render  the  same  more  ef- 
fectual ill  wasbittg  or  scouring,  and  for  vaiious  pur|K)se»; 
to  which  soaps  or  detergent  earths  are  now  applied* 
Dated  December  19>  1804. 

Joseph  William   Mayer,  of  ^oho^quate,   in  tht^ 
county  of  Middlesex,  Esquire ;  for  imj^ovcncientt  ti|»on 
bitts  of  bridles.     Dated  December  J^9..  1804.-  ^ 

.  .       .«.  .  '  iL,  Sa^Mtfaci 
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Samuel  GtPPr,  of  the  city  of  Bristol^  Merchant ;  ioi 
additions  to,  and  improvements  on,  machines  for  cutting/ 
heading,  and  finishing  nails,  and  the  mode  of  working 
thereof.     Dated  December  19,  1S04, 

Solomon  Hough  am,  of  Aldcrsgate-street,  in  the  city 
of  London,  Goldsmith ;  for  his  new-invented  spring- 
clasps  for  buckles,  lockets,  and  other  ornamenu  of  dress. 
Dated  December  19,  1804. 

Thomas  Margrave,  of  tlie  parish  of  Saint  Mar}*, 
Whitechapel,  in  the  county  of  Middlesex,^  Silk^tbrow- 
ster  ;  for  his  new-invented  mills  and  maciiinery,  upon  a 
new  and  improved  construction,  for  throwing,  spinning, 
doubling,  and  twisting  silk-^thread,  cotton-thread,  flax- 
thread,  hemp-thread,  and  all  such  other  articles  as  usually 
are  or  may  be  thrown,  spun,  doubled,  or  twisted. 
Dated  December  19,  1804. 

JoHK  GovER,  of  Rotherhithe,  in  the  county  of  Surrey, 
Gun-carriage-maker  ;  for  improvements  and  additions  in 
the  construction  of  a  certain  carriage  for  all  sorts  o£ 

* 

ctinnon.     Dated  December  19,  1804. 

Richard  WrLLcolc,  of  the  city  of  Westminster,  Engi- 
neer ;  for  his  new-invented  machinery  for  i/iore  eitpedi- 
tiously  cutting,  stripping,  or  plucking,  the  various  furs 
of  beavers,  seals,  wool,  hair,  &c,  from  the  various  skins 
now  pluf^ked  or  stripped  by  hand  ;  and  for  sundry  mc« 
thods  of  preparing  and  cleansing  the  said  skins. 
t>ated  December  I9,  1804« 

Edward  Steers,  of  the  Irmer  Temple,  Esquire ;  for 
Ms  new-invent<5d  engine,  producing  a  force  by  the  inw 
petus  which  the  parts  of  a  fluid  body  have  to  an  equal 
akitude,  applicable  to  the  working  of  all  sorts  of  ma- 
^nery.    Dated  December  19,  1804.  - 

AmilHAM  U]n)£RDovVN,  of  the  piirish  of  Eling,  in  the 
county  of  Sooihampton,  Geotleman ;  for  a  method  of 
diking  float  without  gnuok    X)ated  December  21,  iSOl. 
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Specification  of  the  Patent  granted  to  ThoMAs  PoRTkous£| 

of  HaU  Garth  ^  in  the  Pamh  of  Houghtofi^k'Skem^  in 

the  County  of  Durham  ^  Flax^spintun  far  a  Machine 

for  hackling  Flax  and  Hanp^  and  at  tlie  same  Time 

carding  the  Tew.     Dated  October  6,  1804. 

With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come^  &^. 
Now  KNOW  Y£,  that  in  compliaace  with  tlje  said  proviso^ 
I  the  said  Thomas  Porthouse  do  by  these  presents  de^ 
scribe  and  ascertain  the  nature  of  my  said  inventioQ, 
and  the  manner  in  which  the  same  is  to  be  performed;  by 
the*  annexed  drawing,  (Plate  XL)  and  the  following  de- 
scription thereof;  that  is  to  s^y :  The  machine  consists  of 
the  following  parts.  Pairt  the  first,  which  I  call  jaws,  (see 
Figs.:  1  ^ind  2,)  for  fixing  or  holding  one  end  of  the  hand« 
ful  or  parcel  of  the  flax  or  hemp  in  a  firm  manner,  whilst 
the  opposite  end  of  the  handful  or  parcel  of  flax  or  hemp 
undergoes  the  subsequent  operation  of  hackling.  Part 
Vbe  seeondy  which  I  cali  a  turn-table,  on  the  edge  of 
,  y^U  VI.-*S£coKB  SfiRix*.  H  b  nirhich 
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which  the  jaws  are  fixed,  (see  Figs.  3  and  4,)  for  intro- 
ducing into  th£  iliachine  the  handfuls  or  parcels  of  hemp 
Or  flax  in  the  raw  st^te,  also  for  changing  the  side  of  the 
flax  or  hemp  during  the  operation ;  and  when  the  handfuls 
or  parcels  of  flax  or  hemp  become  sufficiently  dressed  for 
turning  thetti  out  of,  or  from,  the  acting  part  of  the  ma- 
chine, for  the  purpose  of  allowing  the  handfuls  already 
dressed  at  one  end  to  be  taken  out  of  the  jaws,  and 
changed  or  turned  to  the  contrary  end,  or  replacing  them 
by  undressed  handfuls,  as  the  case  shall  require.  Part  the 
third,  an  instrument;  which  I  call  a  porcupine,  (see  Figs. 
5  and  6,)  for  dressing  or  splitting  the  fibres  of  the  flax  or 
hemp,  and  at  the  same  time  taking  out  the  tow  or  shorts 
from  the  staple  flax  or  hemp,  and  delivering  it  upon 
small  conical  cards,  for  the  purpose  of  carding  the  same, 
in  a  manner  herein-afterwards  to  be  described.  Part  the 
fourth,  conical  or  bevel-faced  cards,  (see  K,  Figs,  ^and 
11,)  for  receiving  the  tew  from  the  porcupine,  and 
carding  the  same,  which  is  afterwards  collected  by  rollers, 
nearly  in  the  same  manner  as  from  the  common  carding- 
engine.  Part  the  fifth,  machiner)'  for  giving  the  requi- 
site  velocity  to  each  of  the'foregding  parts  of  my  said 
machine  (see  Figs.  1 1  and  9). 

The  jaws  (see  Fig.  I,  Plate  XI.)  are  made  of  cast- 
iron,  or  other  metal,  and  represented  as  open,  ready  for 
ri^eiving  the  handful  of  flax  oi*  h6mp. 

Fig.  2,  shews  how  the  flax  or  Itemp  is  fixed  into  the 
jaws  ready  for  the  subsequent  operation  off  hackling  or 
dressing.  Three  of  these  jaws  are  fixed  upDri  the  edge 
or  outer  rim  of  the  turn-table,  at  equal  distances  from 
each  other. 

In  Fig.  3  two  jaws  are  represented,  in  wh?ch  A  shews 
the  jaws  open,  and  B  the  jaws  shut,  with  tlve  flax  or 
hemp  in  them.    C  the  table,  which  is  made  ol  Wood  ot 
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metal,  alH>Uf  4rre  feiHi  ^umfftfrn  $U)d  mounted  upon  ^H 
UQQ  s^t;»  i^ving  thi^  stu4f  Z  Z  Z,  (see  Fig.  4,)  of  iron, 
9boi|t  three^fourths  of  an  ioch  diaine^qr,  firinly  fixed  id 
thefr  iipper  sid^  at  about  six  inches  distant  from  the  cea^i 
tre,  and  ^uiidistant  from  eac^  otber,   and  pffojecUng 
abouli  two  inc^.    Several  of  these  tarn -tables  are  pki^e4 
^  convenient  distances,  and  ranged  in  a  circular  direct 
tion  roun(|  o«^  comfnon  centre,  aa  represented  ip  Fig.  4| 
suitaj^l)^  for  bf^ng  acted  upon  by  the  portopines  D,  laor^ 
particiil%rly  delineated  in  Figs.  5  and  6 ;  in  which  Vl'v^ 
the  body  or  barrel  of  the  porcupine,  made  of  wood,  %n4 
about  nine  inches  long  and  six  inches  diameter,  stupid  09 
filled  with  steel  pins  E,  similar  to  those  used  in  the  cooh 
mon  band  baqkle,  and  projecting  In  radii  from  the  body 
or  bs^re)  of  (be  porcppine,  of  different;  lengths  and  Qne* 
oess,  to  suit  the  flax  or  hemp  as  the  dreeing  advances  in 
fipeness  during  the  operation.     Those  pins  which  ai)e,iA-» 
fceocled  to,stri|i;ethe  raw  flax  or  b<^iBp  in  the  firft  ipstan^jei . 
fu-e  about  two  iqcbea  in  length,  and  set  in  the  barre)  of 
body  of  tbc  porcupine  at  about  the  same  distance  as  tbos^ 
used  iq  the  bapd  hackles  for  flax  or  heoip  of  th^  i9^M 
kind,   and  gradually    increase  in  length   and  finenen^ 
couad  the  whole  of  the  circuu^ference  of  the  barrel  or 
body  of  tb^  porcupine :    the  longest  pirfs  are  about  ^ 
<|uarter  of  an  inch  longer  than  the  sliortest,  and  the  (ipes| 
pins  are  set  about  the  same  finenesi  ^s  tliose  u^  fof 
finishing  the  same  kind  of  flax  or  hemp  by  hand.     Auc} 
as  tb^  tow  is  collected  upon  tlie  pins  of  the  porcupine,  the 
pieces  or  bars  of  iron  or  other  metal  f ,  callec)  dropper% 
(about  one  inch  broad,  a  quarter  of  an  inch  thick,  and 
nine  inpbea  in  length,  placed  in  a  longitudinal  directio^i 
amongst  the  pins  of  the  porcupines,}  drop  dowt^  upon  thf 
iow;.aAd  as  the  porcupine  revotlres  round  iteowqk,axi# 
tl^ea^  droppecsi  by  their,  own  weight,  drop  dowq,  Q9d  ^ar 

II  h  2  dually 
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^    The  la^vf ments  fqf  the  ii^vmv  fpjrt^  of  this  maebine 
tcidij  l^e  obtained  in  various  way$ ;  that  which  I  have 
adopted  is  as  follows.    In  the  centra  of  the  machine,  of 
which  Figs,  4  and  d  are  plans,  and  Fig.  11  an  elevation, 
I  pla^e  an  ppright  sh^fjp  of  iron  R,  ahou(  six  or  sevea 
feet  long  and  al)out  three  in^es  thick,  rating  ip  a  step  of 
metal  at  the  boHona  endy  and  supported  at  the  upper  end 
by  a  wood  framing  to  keep  it  steady,  but  so  as  the  shaft 
itself  may  be  easily  turned  round  therein*    At  the  upper 
end  of  the  shaft  R»  I  fix  a  pulley  S,  by  which  this  shaft 
i^  put  in  motion  by  a. strap  leading  from  the  mill.    Near 
the  middle  of  the  shaft  at  R  is  firmly  fixed  thereon  4 
strong  past-iron  frame,  for  receiving  three  spindles,  a 
plan  of  which  is  delineated  in  Fig.  7,  in  which  TTT 
represent  the  cast-iron  frame,  and  U  U  U  the  spindles, 
P  D  D  the  porcupines,  firmly  fixed  upon  the  ends  of  tbf 
spindles  U  U  U,  but  the  spindles  themselves  are  not  fixed 
fast,  but  are  at  liberty  to  move  round  upon  tlieir  owa 
axes.     By  the  motion  of  the  shaft  R  round  its  own 
fkxis,  the  frame  TTT,  and  th^  spindles  U  U  U,  and  the 
porcupines  D  D  D,  placed  thereon,  are  carried  round  in 
their  orbit  at  the  speed  of  about  sixty  revolutions  per 
minute,  by  which  me;ms  the  three  porcupines  D-DD, 
atriking  alternately  against  the  handfuls  of  .fiax  or  hemp 
presentf^d  to  them  by  the  turn  tables  C,  Figs.  4  and  11^ 
split  the  fibres  of  the  hemp  or  flax,  and  at  tl^  :sam^ 
time  collect  the  tow  or  shorts  upon  the  pins  of  the  pocr 
Cupinei^,  which  is  again  collected  therefrom,  by  the  coni'o 
cal  cards  for  carding  the  same,    as  before,  described. 
Upon  the  spindles  U  U  U  ace  bevel-toothed  wheel:*  V  V  V j 
whose  teeth  are  inserted  betw^ep  &nd  are  acted  upoA  by 
the  teeth  of  a  similar  wheel  W,  placed  upon  a  rouo4 
part  of  the  shaft  R,  bu!t  .wt^ose,  p^oUo^  S9ui)d  i^  (yfU 
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asift  is  slower  than  the  shaft  R,  in  the  pi'oportion  «f 
about  ttirenty  for  the  sihaft  R  to  one  of  the  wheel  W)  hy 
^rhich  means  the  wheel  W  becomes  so  nearly  stationary 
as  to  act  upon  thq  wheels  V  V  V  nearly  as  a  fixed  or 
dead^whecl  would  act,  thus  producing  a  rotary  motion  to 
the  spindles  U  U  U  and  the  porcupines  D  D  D,  as  they 
are  carrier!  round  by  the  frame  T  T  T  upon  the  shaft  R  ^ 
aiid  by  this  means  the  porcupines  D  D  D,  presenting  a 
change  of  surface  to  the  flax  or  hemp  which  gradually  passes 
from  the  coarser  set  and  short  pins  towards  the  longest 
and.  finest  set  pins,  until  the  pointer  wheel,  hereafter  to 
be  described,  and  the  wheel  W,  to  which  it  is  fixed,  has 
made  one  entire  reTolution,  which  in  general  may  be 
about  twenty  revolutions  of  the  main  shaft  R^  but  this 
must  be  varied  according  to  the  quantity  of  flax  or  hemp 
to  be  hackled,  and  is  done  either  by  changing  the  wheel 
X,  Figs.  4  and  1 1 ,  or  altering,  the  diameters  of  the  pui« 
lies  Y  and  a.  Fig.  11;  coarse  flax  or  hemp  requiring- 
fewer  strokes  of  the  porcupines,  and  fine  flax  or  hemp 
requiring  more,  aqd  which  is  to  be  adjusted  by  the  ope- 
rator. This  rotary  motion  of  the  porcupines  also  pre- 
sents a  continued  change  of  their  surface  to  the  conical 
cards  K,  aiKl  produces  an  alternate  motion  to  the  drop- 
pers F,  Figs.  5  and  (5,  by  which  means  the  tow  is  thereby 
pushed  ont  from  amongst  the  teeth  of  the  porcupines^ 
and  is  collected  by  the  conical  cards  K,  as  before  de». 
scribed.  Upon  the  upper  side  of  the  wheel  W,  Fig.  11, 
is  firmly  fixed  a  socket  of  metal ;  and  upon  the  upper 
end  of  that  socket  is  also  firmly  fixed  another  wheel  &, 
about  thirty  inches  diameter,  which  I  call  the  pointer 
wheel,  whose  teeth  are  inserted  between  and  are  acted < 
upon  by  the  teeth  of  the  wheel  X,  whose  diameter  is 
about  one  inch  and  a  half.  This  wheel  X  is  firmly  fixed 
upon  A  spindle  c,  upon  which  is  the  pulley  Y,  which  by 

a  strap 
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a  itfBp  from  the  pulley  d  Upon  the  shaft  R  has  itt  rda* 
tWe  motion  given  to  it ;  which  motion  may  be  varied  by^ 
dNLOging  the  wheel  X>  or  changing  the  diameter  of  the 
pullies  Y  and  ^i  or  by  maktpg  these  pullies  into  cooes, 
reversing  the  ends  of  them,  and  sliding  the  strap  bj  a 
lever,  for  that  purpose,  to  the  upper  or  lower  end  of 
th6se  cones.  Upon  the  lower  side  of  the  wheel  h  is 
firmly  fixed  a  bar  of  iron  dy  Figs.  4  and  1 1 ,  which  I  call 
a  pointer,  projecting  in  a  radical  line  from  the  centre  of 
the  wheel  b^  and  extendiag  itself  out  nearly  to  tlie  centre 
of  the  turn-table.  This  pointer  is  for  the  purpose  of 
pushing  the  turn-tables  round  upon  their  axes  by  its  ac* 
tion  against  the  pins  Z  Z  Z,  and  by  this  means  changing 
and  turning  the  liandfuls  of  flax  or  hemp  as  before  de- 
scribed, and  according  to  the  velocity  of  this  wheel  b 
9XiA  pointer  </,  which  may  be  varied  as  before  said  by  a 
change  of  wheels,  or  by  sliding  the  strap  along  the  cones, 
such  will  be  the  number  of  strokes  given  by  the  porcu- 
pine against  the  flax  or  hemp,  and  thus  may  the  fineness 
of  the  cut  be  regulated.  Upon  the  shaft  K,  Figs.  9  and 
|],  a  little  below  the  cast^ron  frame,  is  firmly  fixed  an 
endless  screw  r ;  and  upon  t)ie  spindlesyare  also  firmly 
fixed  spur  wheels  g^  having  eighteen  teeth,  which  teeth 
are  inserted  between  and  are  acted  upon  by  the  worm  or 
threads  of  the  screw  ^,  which,  by  the  revolution  of  the 
shaft  R,  gives  motion  to  the  spindles  y  and  the  conical 
cards  K  (fixed  firmly  thereon),  in  the  proportion  of  three 
and  one-third  revolutions  of  the  conical  card  K  to  sixty 
revolutions  of  the  shaft  R,  as  before  described*  Near 
the  lower  end  of  the  sliaft  R  is  firmly  fixed  thereon  the 
main  bevel  card  wlicel  N ;  and  a  litUe  above  that  wheel, 
IS  also  firmly  fi^t^upon  the  sliaft  R.  a  bevelled-tootbed 
wiiecl  A,  about^  twenty-one  inches  diameter ;  and  upon 
the  spindle  f ,  t'ig.  9,  is  also  firmly  fixed  another  bevelled- 

toothed 
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led  wheel  k^  M>oul  three  inches  diameter,  the  teeth 

^ich  are  inserted  between  and  are  acted  upon  by  the 

2  of  the  wheel  h^  which,  by  the  revolution  of  the 

\  R,  gives  motion  to  the  spindle  t  and  the  conical 

ih  P,  firmly  fixed  thereon,  in  the  proportion  of  four 

idred  and  twenty  revolutions  of  the  conical  brush  P  to- 

y  revolutions  of  the  shaft  R'and  the  main  bevel  card 

eel  N,  as  before  described.    Upon  the  shaft  R^  anda 

le  above  the  wheel  by  is  firmly  fixed  a  small  beveU* 

Ahed  wheel  / ;  and  upon  the  spindle  vi  i&  also  firmly 

jed  another  similar  bevel  wheel  ja,  the  teeth  of  which 

•  inserted  between  and  iare  acted  upon  by  the  teeth  of 

le  wheel  /,  which,  by  the  revolution  of  the  shaft  R, 

ites  motioQ  to  the  spindle  r/i,  which  also  in  the  same 

launer  gives  motion  to  the  rollers  oo^  and  rollers  pq, 

\t  roller  p,  by  a  wheel  fixed  firmly  upon  its  lower 

ltd;  also  gives  motion  to  the  wlieel  r,  which,  being 

ikewiae  fironly  fixed  on  the  spindle  ^,  gives  motion  to 

Ae  conical  doffing  card  Q,  in  the  proportion  of  ten  re^ 

tolntioDs  of  the  doffing  card  CI  to  sixty  of  the  shaft  R 

and  main  bevel  card  whdfel  N  fixed  therepn,  as  before 

dsscribed. 

The  machine  thus  in  motion,  and  the  tum-tablcfs  ad-* 
justed  by  the  screw  on  which  the  foot  or  lower  ajtis  of 
tbe  tQrn-table  rests,  so  as  the  porcupines  just  pass  clear 
of  the  under^side  of  the  tables  ;  and  the  porcupines  having 
been  adjusted  by  screws  under  their  pivots,  so  as  their 
lower  sides  pass  ju$t  clear  of  the  conical  cards  K,  those 
jfaws  which  are  outside  the  machhie  must  be  fed  with 
bandfuls  or  parcels  of  flax  or  hemp,  of  two,  three,  fburg 
or  more  ounces  each,  according  to  the  quality  of  th^ 
flax  or  hemp,  by  taking  the  parcel  to  the  turn-tablei  and 
after  opening  the  upper  jaw,  which  is  notched  iu  the 
^»«^  manner  as  the  under  jaw,  (see  t.  Fig.  1,)  for  the 
Vot..VI. — Secokd  Series*  li  purpose 
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purpose  of  keeping  the  flax  or  hemp  spread  broad,  fold 
one  end  of  the  flax  or  hemp  over  the  head  or  cross  part 
of  the  jaw,  and  two  dr  three  tim^s  round  the  part  u,  and 
then  press  do^vti  tlie  jaw  within  the  hook  or  eatch  v,  it 
wilt  be  holden  flrmiy.  This  done,  the  pointer  d  will 
more  the  tnrli-table  forxvards  one-third  of  a  revolution, 
and  thus  drbw  the  handful  or  parcel  of  flax  or  hemp 
within  the  orbit  or  circular  range  of  tlie  porcupines ;  and 
the  turn-tables  being  held  fast  by  catches,  as  at  a*,  see 
Fig.  4,  where  one  only  is  representc^d,  the  points  or  pins 
of  the  porcupines  striking  against  the  parcels  of  flax  or 
hemp,  and  at  tlie  san>e  time  prevented  from  going  too 
deep  by  the  fence  or  foreboard  r,  (see  Fig.  5,)  the  top 
edge  of  which  is  to  be  level  with  the  points  of  the  short 
pins  of  the  porcupines,  will  gradually  begin  to  dress  or 
hackle  the  sannc,  which',  after  receiving  abomr  twenty 
Strokes  from  each  porcupine,  the  pointer  wiil  have  again 
advanced  to  that  turn-table  which  it  first  began  with,  and 
by  its  action  loosening  the  catch  w  the  turn-table  will  be 
again  driven  one-third  of  a  revolntion  round  its  axis,  and 
the  handful  of  flax  or  hemp  will  advance  forwards,  and 
present  its  other  side  to  the  action  of  the  porcupines;  but 
in  this  instance,  as  the  stroke  of  the  porcupine  impels 
the  handful  or  parcel  of  flax  or  hemp  from  or  beyond 
the  superficies  of  the  turn-table,  there  are  fixed  what  1 
call  end  boards,  see  y,  Fig.  4,  to  jHcvent  its  escape 
fi-om  the  action  of  the  pins  of  the  porcupines.  (Oneof  the 
end  boards  is  omitted  in  the.  drawing  to  shew  a  porcu- 
pine). After  receiving  about  twenty  more  strok^es  from 
eiicli  of  the  porcupines,  tbe  turn -tables  will  be  again 
pushed  forward  by  tl)e  pointer,  the  remaining  third  of  a 
revolution  round  its  axis,  and  the  ban$]ful  of  flax  or  hemp 
which  was  first  afiixed  to  the  jaws,  will  make  its  exit 
from  the  saachine,  having  one  end>  or  half  of  it,  com* 

plelely 
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pletely  hackled,  whicli,  when  the  operation  is  repeated 
at  the  other  end  of  ttie  handful,  iviii  be  finished;  and  M 
tow  or  shorts  being  received  by  the  conical  cafds  K  will 
be  carded.by  the  c^rd  N9  and  delivered  by  the  couicai 
doSing  card  Q.  and  rollers  p  q  and  o  «  in  a  continued  sli« 
ver,  as  before  described. 

Upon  a  part  of  tlie  iron  franie  T  T  T,  Fig.  7,  are  fixed 
three  narrow  brushes,  about  nine  inches  long,  placed 
with  the  ends  of  the  bi'istles  downwards,  and  rather  louver 
than  the  pins  of  the  porcupines  D,  and  xtbout  three  incites 
behind  them,  («ee  zzz)^  for  the  purpose  of  assisting  the^ 
separation  of  the  tow  from  xhe  pins  of  the  porcupines^ 
and  sweeping  it  into  tlie  teeth  of  the  conical  cards  K. 

Fig.  12,  is  an  iron  frame,  to  be  fixed  upon  the  long 
rails  in  Fig.  9,  for  the  purpose  of  supporting  the  axiso£ 
the  conical  cards  K  and  the  axis  of  the  conical  brushes  P< 

The  machine  must  be  cased  to  keep  in  tite  dust,  and 
the  spindles  and  pivots  must  be  secured  from  the  short 
fibres  which  dy  oif  in  working* 

In  witn/ess  whereof,  &c. 


Specification  0/ the  Patent  granted  to  Edward  Steers,  of- 
the  Inner  Teniplcy  Lomtony  Esquire ;  for  his  Imtntion 
of  an  Engine  producing  a  Forca  by  the  Impetus  'which 
the  Parts  of  a  fluid  Bodj/  have  to  an  equal  Altitude y  ap- 
plicable to  the  xcorliing  of  all  Sorts  of  Machineiy. 

Duted  December  19,  1804. 


With  a  Hiite. 


T( 


O  all  to  whom  these  presents  sliall  come,  t^c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
1  the  said  EdwarJ  Steers  do  hereby  declare  and  describe 
my  said  invention  to  be  an  engine  which  contains  a  new 
juethod  of  giving   activity  to  a  body  of  water,  or  other 

I  i  2  liquid 
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Kqtid  contained' in  it,  so  as  to  produce  a  f(>rce  from  th« 
tMll-known  property  of  the  pressnrtf  of  liquids  in  all  di- 
fMtions,  which  may  be  conveniently  appUed  to  the  pi?- 
pose  of  working  machinery.  The  method  consists  in 
suddenly  producing  or  increasing  an  inequality  in  the 
altitude  of  the  parts  of  the  fluid  body  contained  in  the 
engine  by  the  descent  and  ascent  of  a  pipe,  cylinder,  or 
0ttier  vessel  capable  of  holding  liquid,  by  either  turning 
On  a  h(dlow  projection,  joint,  or  water  way,  which  con- 
tects  it  with  another  cylinder  or  vessel,  as  in  the  draw. 
Ing  Fig.  I,  (Plat?e  XII.)  or  by  turning  in  an  orifice 
of  the  other  cylind^  or  vessel,  or  by  having  a  flexible 
pip^  or  sliding  pipe,  (similar  to  the  joints  of  a  tele* 
tOopej)  or  other  water  way,  connecting  ft  with  the  o^her 
eylinder  or  vessel,  so  that  it  can  be  raisfid  and  lowered, 
as  represented  by  Fig.  5. 

Pescriftcon  of  Fig.  }• 

(I,  is  a  cylinder,  open  at  the  top.  by  is  another  cyiiQ* 
der,  closed  at  each  end>  which  exactly  fills  the  cylkidfsr  a 
ivith  respiect  to  its  width,  so  ^t  no  liquid  can  pass  be- 
tween them.  ^  p,  is  a  long  pipe»  curved  at  the  end  <,  to 
prevent  th^  escape  of  liquid,  the  end  o  turning  on  a  hol- 
low joint  or  water  way  into  the  cylinder  a.  Perhaps  it 
would  be  better  to  have  the  end  0  of  the  pipe  straight, 
and  inserted  in  an  orifice  pf  a  box  or  phamber,  m^de  to 
turn  on  the  water  way  d,  ^ ,  is  a  support,  with  a  hole 
in  it,  to  receive  a  pin  fixed  at  the  Ipwer  end  erf*  the 
pipe  <?o,  (or  in  a  box  or  cl>amber  in  whif:h  the  end  a 
pf  the  pipe  i^  inserted,)  that  it  may  thp  mo|^  easilj 
turn  on  d.  ///,  are  supports  for  the  whole.  Let  the 
pipe  c<^  be  lowered  to  a  horizontal  position,  and  let 
^ater  be  poured  in  at  the  end  c  till  the  pipe  be  full ; 
fhen  if  it  be  raised  again  perpendicularly  the  water  will 
fun  into  the  cylinder  a,  and  by  its  pressure  raise  the  cjr 

linder 
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linder  i  wtth  a  very  powerful  force,  vfhich  may  be  ap- 
pliec^  to  tits  working  of  all  sorts  of  qpaohkiery.  When 
the  pipe  C4>  is  af^aio  lowertid  to  a  borizontaJ  poskioBj  th^ 
water  avUI  run  from  ti>e  cylinder  a  into  the  pipe,  aad  the 
cyimder  b^  .tf  no  air  can  get  uodef  it,  will  be  pressed 
down  with  some  force- by  the  atmosphere;  but  a  weight 
or  sptisg  should  be  applied  to  the  top  of  it,  to  make 
the  pressui'e  down  .equal  to  the  upward  prcasiurc^  that 
^be  working  power  (the  cylinder  b)  may  have  an  al- 
teniatc  moticm  of  equal  force  applicable  to  the  working 
of  machinery*  Or  two  engines  may  be  uaade  use  of, 
one  to  act  upon  the  top  of  the  other  by  means  of  a  l(gver  ; 
or,  if  placed  so  tiiat  the  working  power  may  move  bori* 
2oatally^  one  may  aict  upon  the  other  by  means  of  a 
straight  baor,  as  rcpresanted  by  Fig.  ^.  It  may  be  seen 
tliaft  cbc  cylinders  a  and  &,  abov.e  described,  (see  Isg.  l ,) 
are  -similar  to  tbe  maclunes  represented  in  Nicholson's 
Treatise  on.  the  Science  of  Hydrostatics,  to  shew  th^ 
upward  pressure  of  iluids  ;  and  that  the  bag  with  boards 
at  €fisch  end,  described  hereafter ,  is  similar  to  the  4gure 
of  the'  machine  which  Ferguson  in  his  lectures  on  hydro* 
statias  calb  the  Hydrostatic-bellows.  The  pipe,  cylin- 
der, or  other  vessel,  being  made  to  descend  and  ascend, 
is  the  invention  which,  by  occasioning  a  body  of  liquid 
to  -flow  in  and  <out  of  the  ahove-xnentioned  machines, 
lenders  ahem  engines  applicable  to  the  purpose  of  work* 
ing  machinery  by  the  liquid  contained  in  the  said  en* 
gines  wkbont  requiring  a  constant  external  supply.  If  it 
be  lequisite,  the  engine  may  be  made  with  two  dr  morf 
pipes,  cylinders,  or  other  vessels,  to  asceml  and  descend. 
It  may  sometimes  be  foupd  an  advantage  to  have  tbe 
working  power  aoted  upon  by  air  instead  of  liquid,  which 
may  be  managed  in  the  way  represented  by  Fig.  £.    The 

ripe  c  being  raised  perpendicularly,  tbe  liquid  runs  froni 

it 
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It  into  the  vessel  dy  the  air  from  which  passes  through 
the  charHiel  e  into  the  cylinder  a^  and  foix^s  up  the 
working  power  b.  It  Mrill  be  necessary  to  have  a  frame, 
containing  a  lever,  fixed  to  the  pipe  co^  (see  Fig.  I,)  for 
the  purpose  of  easily  lowering  and  raising  it,  and  also  a 
weight  to  counteract  the  i^-teight  of  the  pipe  when  filling 
with  water  in  its  descent,  which  may  be  made  similar  to 
the  following,  so  as  nearly  if  not  exactly  to  balance  it. 
•  Fig.  3,  a  <f ,  may  be  made  of  wood,  or  any  other  ma- 
terial proper  for  the  purpose,  with  ^,  groove  from  one 
end  to  the  other  to  receive  the  pipe  c  Oy  (see  Fig.  l ,) 
ivhich  may  be  fastened  to  it  by  a  rope,  by  is  a  lever, 
fixed  to  a  a,  and  if  the  end  o  of  the  pipe  c  0  be  inserted 
in  a  box  or -chamber  (as  before  described),  the  chamber 
may  be  made  with  a  long  arm,  which  may  be  fastened 
with  screws  to  the  lever  b,  d^  a  stay,  to  strengthen  the 
frame.  ^,  another  stay,  which  may  be  a  rope,  /f/^  a  rope. 
gy  a  pulley.  A,  a  pulley,  t,  a  hook  and  ring,  it,  a  vessel 
filled  with  water.  /,  a  weight,  which  should  be  of  rather 
more  than  the  specific  gravity  of  water,  and  pf  sufficient 
weight  to  balance  the  pipe  t*o,  (see  Fig.  1,)  when  bori* 
Kontal  and  full  of  liquid.  If  the  lever  b  be  raised,  the 
pipe  cOy  (see  Fig.  1,}  fastened  to  aa^  will  be  lowered^ 
and  gradually  filled  with  water,  and  its  weight  of  course 
gradually- increase  ;  but  it  will  be  counteracted,  by  the 
weight  /,  which  is  also  an  increasing  weight,  for  as  it 
rises  the  part  out  of  the  water  becomes  a  weight  in  air, 
and  consequently  has  more  preponderancy  than  it  bad  in 
water.  The  shape  of  the  weight  /  will  regulate  the  force 
necessary  to  counteract  the  increasing  weight  of  tlie  pipe 
CO. (see  Fig.  I)  when  filling  with  water  in  its  descent, 
which  will  be  clear  by  viewing  Fig.  3,  and  considering 
that  as  the  weight  rises  out  of  the  water  it  increases  in 
preponderancy  more  the  second  inch  than  the  first  it 

trise. 
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rises,  so  does  the  weight  of  the  descending  pipe  c  o  the 
secdnd  inch  it  falls  tlian  the  first.     The  shape  that  may 
be  requisite  cannot  here  be  stated,  as  it  will  depend  npon 
the  dimensions  of  the  pipe<r(?.     Another  way  of  bafen-* 
cing  the  descending  and  increasing  weight  of  co  in  its 
ascent  and  descent  is  shewn  by  Fig.  4,  where  a  a  is'  re- 
presented in  a  horizontal  position  ;  cots  supposed  to  be 
fastened  to  it.  and  full  of  water.    By  inspecting  the  figure, 
it  is  evident  that  the  pendulum  g  does  not  act  at  all  upon 
the  lefver  i,  but  the  pendulum/ does  with  ail  its  weight    If 
the  lever  b  be  lowered  towards  d,  the  pendtilum/ will  falf 
t^nvards  g^  and  the  pendulum  g  will  rise  towards  rf,  till 
the  pendulumis  become  in  equilibrium,  when  the  pipe  co 
will  be  sufficiently  raised,  the  water  having  run  from  it. 
The  ball  g  is  intended  to  regulate  the  force  which  is  ne- 
cessary to  act  upon  the  lever  h^  which  it  will  do  as  it 
shall  be  placed  nearer  or  farther  from  the  fulcrum  ;  for 
which  purpose,  the  bar  to  which  it  is  attached  may  be 
made  to  pass  through  its  centre,  so  that  it  nriay  be  fixed 
by  a  screw  to  any  part  of  the  bar.     Another  kind  of  ba- 
lance for  the  weight  of  the  pipeco  may  be  made  by  a 
wheel  similar  to  the  chain-wheel  of  a  watch,  with  a  rope 
and  weight  attached  to  it.     This  engine  rpay  be  made  in 
the  following  way :  suppose  a  bag  made  of  thick  leather, 
or  other  material  capable  of  holding  liquid,  kept  open 
by  hoops,  at  any  convenient  distance  from  each  other, 
and  closed  at  each  end  by  boards,  so  as  to  prevent  the 
escape  of  any  liquid,  except  at  an  orifice  to  admit  the 
water  way  £/,  (see  Fig.  l,)  just  above  the  lower  board; 
it  will  then  open  and  close  like  a  paper  lantern,  and 
may  supply  the  place  of  the  two  cylinders  a  and  (,  de- 
scribed in  Fig.  1 ;  for  the  other  parts  of  the  engine  being 
the  same  as  described  in  Fig.  1,  and  the  hollow  joint  tf 
inserted  in  the  orifice  just  above  the  lower  board,  if  the 

pipe 
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pipe  c  0  be  placed  in  a  horizontal  posilioni  and  died  with 
water,  upon  it  being  raised  perpendicularly  the  water  will 
nm  into  the  bag,  and  pre»  up  the  upper  boer d  a^  it  did 
the  cvKnder  &,  in  Fig.  1  •  The  pipe  being'again  lowered 
to  &  boriaontal  position  will  occasion  the  water  to  quit  the 
bag,  and  the  upper  board  will  be  depressed. 

Fig.  5.  I'be  vessel  a  having  been  raised ,  the  water  Iia& 
run  from  it  tiirough  the  flexible  pipe  y  into  the  oylinder 
Xy  and  pressed  up  the  inner  cylinder  w.  Now  if  the  le- 
irer  V  be  pressed  down,  it  will  raise  the  pendullioi  /y 
irbich  is  a  balance  for  the  vessel  z.  z  will^  be  lowered, 
atid  filled  with  water  from  t,  and  the  cylinder  w  will  be 
depressed  as  the  cylinder  b,  in  Fig.  I,  was  described 
to  be. 

Fig.  6  shews  the  Figs.  1  and  4  united,  the  pipe  being 
borixontal,  ready  for  tilling  with  water. 

Fig.  7  represents  a  mode  of  producing  a  rotary  moiieB 
by  an  alternate  one,  whidi  may  be  made  use  of  when  a 
circular  motion  is  required  for  the  working  of  macfaaDery 
by  this  engine ;  as  the  frame  a  a  rises  by  the  upward 
pressure  of  the  cylinder  by  the  catches  on  the  right  liand 
side  of  the  frame  take  the  cogs  on  the  right  hand  side  of 
the  wheel  c,  while  the  catches  on  the  opposite  side  of  the 
frame  give  way  to  the  left  hand  cogs  of  the  wfaeel  e ; 
when  the  frame  falls  with  the  cylinder  b  the  reverse  takes 
place  with  respect'  to  the  catclies  and  cogs^  by  whidk 
double  <^>eration  the  wltecl  c  is  constantly  pressed  round 
the  same  way.     At  the  back  of  the  catches  are  spnogs  to 
restore  them  %o  their  situation  after  having  given  way  to 
the  cogs ;  and  in  the  front  of  them  are  pins,  to  prevent 
their  passing  that  way.     If  it  be  found  tliat  the  oattshtt 
do  uot  take  hold  of  the  cogs  sufficiently  quick,  aaother 
set  of  catches  may  be.  placed  at  tlie  back  of  the  frame  «a, 
t0  take  the  cogs  of  another  wheel  fixed  on  the  sajine  aada- 
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tree  in  such  a  way  that  the  cogs  of  one  wheel  may  be  op- 
posite to  the  spaces  of  the  other. 

Fig.  8.  This  di*awing  represents  two  engines,  the  woA* 
ing  powers  acting  upon  each  other  horizontally.     The 
tti'o  pipes  a  and  g  being  filled  with  water,  if  the  pipe  a  be 
raised  perpendicularly  the  water  will  fun  into  the  cylin- 
der bj  and  by  its  pressure  upon  the  end  of  the  cylinder  c 
force  it  forward,  when  the  cylinder  rf,  being  attached  to 
c  by  the  bar  e,  will  be  forced  into  the  cylinder ^'j  then  if 
the  pipe  g  be  raised,  and  a  lowered  at  the  same  time,  tb« 
water  will  run  into  the  cyhnder/and  out  of  the  cylinder 
i,  and  the  reverse  will  tiike  place  with  respect  to  the  cy-* 
linders  c  and  d.     The  alternate  motion  of  the  bar  e  will 
be  a  force  applicable  to  the  working  of  machinery.     The 
pipes  a  and  g  may  be  made  to  rise  aud  fall  alternately^ 
by  means  of  three  cog  wheels,  one  in  the  middle  to  work 
into  the  two  others.     I'he  bars  h  h  of  the  frames  attached 
to  the  pipes  a  and  g^  being  axletrees  for  the  two  outside 
wheels,  suppose  one  of  the  pipes  horizontal,  the  other 
perpendicular,  tlien  if  the  middle  wheel  be  turned  one 
quarter  round,  it  will  raise  one  pipe  perpendicular |  and 
lower  the  other  to  a.horiaontal  position. 
In  witness  whereof,  &c. 
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Observations  by  the  Patentee. 

The  weight  of  the  pipe  which  is  made  to  ascend  and 
descend  can  be  balanced,  therefore  the  power  necessary 
to  raise  and  lower  it  is  no  more  than  what  is  sufficient  to 
turn  a  balance.  Since  then  the  power  necessary  to  pro« 
duce  the  force  is  but  little,  while  the  force  produced  hr 
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very  great,  I  am  of  opinion  that  tlie  engine  may  be  made 
to  continue  in  action  by  its  own  energy,  for  I  think  a 
part  of  the  force  produced  may  bd  made  to  supply  the 
producing  power  by  means  of  the  cog  wheek. 
Vol,  VI. — StcoND  Series,  K  k  Specie 
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Specification  of  the  Patent  granted  to  Abraham  Ukder- 
i>owN,  late  of  the  Parish  qf  Fling,  in  the  County  of 
Southampton,  but  nov)  of  Brm/nes-row,  Spafields,  in  the 
County  of  Middlesex^  Gentletnan ;  for  a  new  Mode  or 
Method  of  making  Fiour  without  Grain. 

Dated  December  19,  1804. 

L  O  all  to  whom  these  presents  shall  coine,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  s;i:d  Abraham  Underdown  do  hereby  describe 
and  ascertain  tlie  nature  of  my  said  inrention,  and  in  what 
manner  the  same  is  to  be  performed,  as  follows ;  that  is  to 
say :  Itake  turnips,  potatoes,  parsnips,  white-^beet,  and 
Jerusalem  artichokes,  and  I  grind  or  grate  them  fine';  I 
then  put  the  substance  into  water,  and  I  let  it  remaiD 
therein  several  hours ;  I  then  strain  off  the  water,  and  I 
isLcId  fresh  water  in  quantity  sufficient  to  cover  the  sob- 
stance.  Which  process  I  continue  to  repeat  until  tbci 
"ivater  pours  off  quite  clear,  Then  I  strain  and  press  tbc 
Vater  from  the  vegetable  substance,  wbich  I  then  dry  on 
a  kiln,  or  other  proper  convenience*  When  the  snb-* 
stance  is  quite  dry  I  grind  it  in  a  corn  or  other  proper 
mill  until  it  becomes  fine  flour.  Either  of  the  above  ve* 
getables  alone,  or  an^two  or  more  of  them  mixed  toge- 
ther,  and  prepared  as  before  speci6ed,  will  answer  for 
the  purpose^  The  foregoing  description  is  for  the  ma- 
Icing  course  or  common  flour :  when  I  make  fine  or  best 
flour  t  pare  or  peel  the  rind  off  the  vegetables  before  I 
grind  or  grate  them.  I  then  pur&ne  the  same  ppooeis  as 
urith  the  coarse  or  counraon  flour, 

Ia\titness  whereof^  &c. 

Specificaiian 
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Specification  of  the  Patent  granted  to  Willi  am-H£K1.!( 
Clayfield,  of  Biistol^  Wine-merchant ;  for  certain 
Processes  for  separating  the  Alkalis  of  Potash  and  qf 
Soda  from  their  Sulphates  or  Vitriolic  Salts,  and  from, 
their  Stdphurets  or  Combination  with  Sulphur^  as  in 
Soapers  Black-ash  and  other  similar  Compounds. 


Dated  November  82^  1S04. 


T. 


O  all  to  whom  these  presents  shall  come^  &c 
Ndw  KNOW  y£,  that  in  compliance  with  the  said  proviso, 
I  the  said  William-Henry  Clayfield  do  hereby  declare 
that  my  said  invention  is  described  in  manner  following ; 
that  is  to  say  :  In  the  first  place  I  convert  the  sulphates 
or  vitriolic  salts  into  sulphurets  or  livers  of  sulphur  by  the 
common  process,  which  is  as  follows.  I. introduce  hi  to  a 
flat-bottomed  reverberatory  furnace,  nearly  resembling  a 
lead  farnace,  or  one  of  any  other  suitable  construction,  a 
quandty  of  sulphate  of  potash,  sulphate  of  soda,  or 
soapers  black-ash,  either  severally  and  alone,  or  other- 
wise,  by  mixture  of  one  or  more  of  tl^e  said  suipliates  and 
black»ash,  as  may  be  most  convenient  or  suitable  to  the 
intended  purpose*  And  to  the  said  substances,  when  in 
the  furnace,  I  add  a  quantity  of  charcoal,  wood,  coal, 
fieat,  or  other  similar  combustible  matter,  in  small  pieces, 
or  coarse  powder,  and  expose  the  mass  to  a  red  heat,  to 
bring  the  salts  into  fusion.  And  I  ms^ntain  and  keep  up 
the  fusion,  and  frequently  stir  the  mass,  with  the  addi- 
tion of  more  charcoal  or  in6ammable  matter,  until  the 
greater  part  of  the  sulphuric  acid  therein  contained  be^ 
comes  converted  into  sulphur,  and  a  large  proportion  of 
sulphuret  is  formed. 

Having  stated  this  process  to  be  in  common  U3e,  I  can- 
Dot  plaim  any  exclusive  privilege  for  the  use  of  the  same. 
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The  processes  which  ^re  the  object  of  piy  patent  are  as 
follow^ 

Tlie  sulphurets  being  formed  from  the  salts  as  described 
above,  and  the  matter  still  in  a  state  of  fusion,  I  add  a  still 
farther  qiiaotity  of  charcoal,  or  other  combustible  mat- 
ter,  to  convert  the  mass  into  a  paste ;  and  at  the  same 
time  I  add  a  quantity  of  lead,  in  its  metallic  state,  U- 
thargc,  or  other  oxyde  or  calx  of  lead.  Which  metal  or 
oxyde  unites  with  the  sulphur  of  the  compound,  forms 
an  artificial  galena,  of  sulphurct  of  lead,  and  leaves  the 
alkalis  united  with  a  portion  of  carbonic  acid  formed 
from  the  coal  and  other  inflammable  substances  made 
use  of. 

It  is  essentially  necessary  to  the  success  of  this  decom« 
position,  that  the  mass  should  be  kept  at  a  very  low  red 
heat,  frequently  raked  about,  with  the  addition  of  a  far- 
ther quantity  of  charcoal,  or  other  combustible  matter j 
and  intermixed  with  the  lead  or  oxyde  as  intimately  as 
possible.  (To  check  the  fusion  of  the  mass  more  efTec^* 
tually,  and  to  facilitate  the  combination  of  the  lead  with 
the  sulphur,  I  occasionally  nTake  use  of  damp  charcoal 
towards  the  end  of  the  operation  ;  I  do  not,  however, 
consider  this  variation  in  the  process  absolutely  neces* 
sary.) 

The  compound  mass  must  then  be  withdrawn  from  the 
furnace,  and  frequently  sprinkled  with  a  small  quantity 
of  water,  broke  up,  and  exposed  lo  the  action  of  the  at- 
mosphere for  a  week  or  ten  days  ;  after  which  time  the 
alkalis,  beincr  nearly  saturated  with  carbonic  acid,  may 
be  separated  along  with  such  other  salts  as  may  be  pre* 
sent  by  lixiviating  the  mass,  and  the  sulphurtt  of  lead 
will  remain  behind. 

The  neutral  salts  may  he  separated  from  the  above  bv 
crystallization  ;  after  which  the  aJkuJis  may  be  obtained 
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by  boiling  down  the  solution,  or  t?ie  soda  may  be  first 
.separated  by  a  farther  crystallization. 

The  proportion  of  ingredients  ^ill  depend  on  the  sub« 
stances  made  use  of.  In  those  cases  where  the  sul* 
phates  of  potash  or  of  soda  are  used  in  a  dry  state, 
about  two*thirds  the  weight  of  charcoal,  and  about  fire 
parts  of  lead  to  four  of  the  sulphate,  will  be  required  to 
efTect  the  decomposition  ;  but  where  soapers  black-ash  is 
piade  use  of,  a  smaller  quantity  of  the  above  matorials 
will  be  sufficient. 

Lastly,  I  employ  zinc  or  its  oxydes  instead  of  lead  or 
the  oxydes  of  that  metal,  in  the  operations  before  de-r 
scribed  ;  but  I  give  the  preference  to  lead  or  its  oxydes 
for  their  cheapness  and  facility  of  reduclioi). 

In  witness  whereof,  &c. 


On  the  Treatment  of  Farm  Horses. 
By  John  Bannister,  Esq. 

(Concluded  from  Page  186.) 

1/  E  W  of  the  people  whom  I  have  now  described, 
namely,  those  who  break  the  bonds  of  every  social  tie  to 
feed  and  pamper  their  favourite  animals,  will  use  the 
horses  with  cruelty,  or  neglect  the  management  of  them 
in  the  stable  ;  but  there  are  others  of  a  difFereut  cast,  who 
being  by  nature  indolent,  and  of  a. morose  and  evil  dis- 
position, proceed  to  their,  work  with  disgust,  and  spend 
those  hours,  which  should  be  appropriated  to  a  necessary 
attendance  on  the  horses,  at  the  ale-house  or  the  forge, 
or,  in  shor.t,  at  any  other  place  but  where  they  are 
iranted.  These  often  degenerate  into  the  contrary  ex,, 
^reme,  and  not  only  waste  their  master^s  property  by 
neglecting  his  interest,  but,  careless  of  the  welfare  of  the 

horses 
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hohes  with  whicli  they  are  entrusted,  incapacitate  them 
for  business  by  their  ill-usage  and  want  df  attention. 

The  possession  df  a  fat  team  is  likewise  not  unfre- 
quently  the  master^s  pride ;  and  when  this  happens  to 
be, the  case,  one  can  hardly  blame  the  serrant  in  any  de- 
ception he  may  nse  to  promote  a  sleek  and  comely  ap- 
pearance in  his  cattle,  since  by  these  arts  be  is  likely  to 
purchase  his  master's  favour ;  and  where  a  farmer  is  thus 
attached  to  the  silly  emulation  of  excelling  his  neigh- 
bours in  this  particular  of  a  fat. team,  the  allowance  of 
€orn,  it  may  be  presumed,  is  very  ample,  and  tbe  lidniur 
required  from  the  horses  by  no  means  fatiguing. 

The  management  of  the  plough-team  varies  essentially 
in  difierent  countries,  and  even  in  diflerent  parts  of  the 
same  county  ;  whether  we  consider  the  labour  to  be  per- 
formed as  a  day's  work  by  the  safine  number  of  cattle,  the 
quality  and  quantity  of  their  food,  or  the  stated  hours  for 
baiting  and  attendance.  In  the  eastern  part  of  Kent,  the 
waggoner  or  head  ploughman  pays  an  early  regard  to  his 
horses,  and  baits  them  continually  with  chaff  and  corn 
from  the  time  of  his  rising  at  fbur  o'clock  till  six  or  se- 
ven, when  the  day's  work  commences ;  and  in  the  after- 
noon, whilst  the  mate  is  baiting,  the  waggoner  employs 
himself  by  cutting  cavin  into  chaff,  or  where  this  is  not 
in  sufficient  plenty,  hay  and  straw  mixed,  and  sometimes 
oats  in  the  sheaf.  At  eight  in  the  evening  he  goes  to 
bed|  and  leaves  the  attendance  of  the  team  to  his  mate, 
who  sits  with  them  till  ten,  so  that  the  horses  are  left  but 
a  few  hours  to  themselves ;  and  this  diligent  attendance 
is  unavoidably  necessary,  since  in  this  cduhtry  the  horses 
ate  not  permitted  to  have  any  'rack*meat,  but  have  gene- 
rally a  full  allowance  of  corn ;  whereas,  on  the  other  side 
of  the  connty,  the  stable  door  is  rarely  opened  of  a 
fuorning  before  five  or  six  o'clock  in  the  winter,  and  by 

nine 
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nine  intbe*  evening  the  horses  are  racked  upend  Jeft  t0 
their  repose  ;  and  as  by  this  method  of  giving  the  horses 
rack-meat,  the  less  chaff  is  required,  so  there  is  generally 
a  sufficient  quantity  of  this  produced  by  the  thresher ;  if 
poty  the  labour  of  cutting  does  not  often  fall  to  the  share 
of  the  ploughman,  but  is  paid  for  by  the  farmer  to  ^ 
person  who  is  expert  at  this  business. 

In  support  pf  the  former  practice  may  be  urged  the 
Tteserve  of  a  considerable  quantity  of  fodder,  which,  when 
given  to  the  horses  without  limitation,  forms  a  large  item 
in  the  rural  accounts  at  the  end  of  the  year^  ^especially 
when  the  situation  is  within  a  small  distance  of  London',  ( 

or  any  place  of  considerable  note  where  hay  usually 
fetches  a  large  price ;  to  which  may  be  added  the  advan- 
tage which  the  horses  reap  from  the  constant  attendance 
that  must  necessarily  be  paid  to  them  when  baited  in  the 
manner  before  described,  whereby  the  servants  are  kept 
continually  in  their  work,  and  prevented  firom  loitering 
away  the  afternoons  at  the  ale-house  or  the  smith's  shop, 
as  is  too  frequently  the  case  with  those  who  have  more 
leisure  on  their  hands  ;  a  great  expense  is  likewise  saved, 
which  must  otherwise  be  paid  for  cutting  chaff.  On  tlie 
other  hand,  the  farmer,  who  prefers  the  more  general  cus- 
tom of  allowing  rack-meat  to  his  horses,  may  enumerate, 
the  following  advantages  accruing  from  this  method : 
Firsts  the  weekly  allowance  of  corn  may  be  more  spa^ 
ring,  where  the  hordes  have  constantly  some  kind  of 
jack-meat  to  resort  to,  than  when  their  whole  depend- 
iCDoe  rests  on  the  manger  ;  nor  is  it  necessary  that  such 
radc-meat  be  wholly  confined  to  bay,  but  may  consist 
partly  of  pea  or  bean  straw,  at  those  times  when  the  la^ 
hour  of  the  horses  is  light ;  and  in  seed-time,  or  when^- 
ever  the  team  is  tasked  with  hc^avy  work,  though  sain- 
loioe,  dovtr,  &c.  may  be  allowed  fhem  of  a  night,  yet 

this 
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this  need  not  be  given  to  an  unlimited  degree,  wbicb  in-* 
deed  ^ould  quickly  end  in  the  consumption  of  a  large 
'stack,  but  be  trussed  out  in  such  proportion  as  the  mas- 

■  0 

ter  may  judge  expedient,  obliging  the  servants  to  tend 
the  horses  with  chaff  in  the  afternoon.  Under  these  re- 
strictions,  the  consumption  of  fodder  may  perhaps  not 
exceed  in  value  the  sheaf-corn  allowed  to  the  teams  in 
East  Kent.  A  second  consideration  in  fiivour  of  this 
practice  is  in  having  the  ploughman  at  leisure  in  the  af- 
ternoon  to  employ  about  occasional  jobs,  whilst  in  East 
Kent  these  domestics  have  a  just  excuse  for  refusing  to 
lend  a  helping  hand  towards  expediting  any  other  work 
than  what  appertains  solely  to  the  management  of  their 
-horses:  and  this  advantai^e  of  havin^r  the  servants  at 
liberty  to  employ  in  the  afternoon  is  of  no  inconsiderable 
moment,  since  by  their  efforts  many  jobs  may  be  accom- 
plished which  would  otherwise  have  demanded  the  aid  of 
a  labourer,  the  expenses  of  whose  hire  in  the  course  of  a 
winter  will  swell  up  to  a  large  amount ;  not  but  there  are 
mafty  farmers  who  never  employ  their  servants  in  an 
afternoon  to  any  other  work  than  what  the  care  of  the 
horses  affords  them ;  and  this  relaxation  on  the  part  of 
the  master  has  given  so  great  encouragement  to  the  ser- 
vants in  their  obstinacy,  as  to  furnish  a  pretext  for  dis- 
obeying every  order  but  what  respects  t!)e  horses,  or  the 
Work  to  be  done  by  them ;  a  disposition  which  tbere 
seems  iio  other  means  of  correcting  but  through  the  me- 
dium of  that  necessary  officer  of  justice,  a  civil  magis- 
trate, who  fiever  fails  on  application  to  back  the  master's 
intreaties  with  a  threat  of  Bridewell,  in  case  of  the  ser- 
vant's obstinacy  and  refusal,  a  measure  which  generally 
secures  their  compliance.      *    ' 

To  the  two  considerations  last  mentioned  mav  be  sub- 
joiTned  a  third,  which  in  tlie  end  may  turn  eut  of  more 

coosequenci) 
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eoostquenco  than  either  of  the  fo^n^r,  and  tftat'  is  tfas 
opportxmttjr  enjoyed  by  the  fanner  who  gives  hta  hoiaaa 
rack-meat,  of  Meiiig  the  staUe-door  locked  up  li  ai^ht 
41x1  opened  ag^in  in  the  mefning ;  and  thia  cannot  k«  a^ 
conveniently  done  where  the  ploughman  if  to  ail  ^p  kM^ 
and  to  rise  the  next  noorning  at  three  or  four  o'olcftk, 
and  thus  an  object  of  the  moat  serious  consideration  if 
left  to  the  care  of  felloMray  who  are  rarely  deaonnny  oi 
any  trust;  namely,  the  danger  fVom  €re,  whereby  thf 
Diligence  of  the  servant  may  involve  a  family  in  total 
ruin,  not  to  mention  the  great  waste  of  oandles  io  thf 
many  dark  liours  wherein  tlie  ploegiiauin  is  neo'tasarUjr 
engaged  with  his  horses. 

Such  are  the  difierent  modes  of  f ondveting  tbo  eoftr 
fiomy  of  a  farmer's  stable  throughoiit  tbt)  winter  aiQdtba  f 
where,  without  the  most  vigilant  caud^  oo  the  pelt  of 
the  master,  such  waste  will  bo  committed  M  ^  r^dar 
fruitless  and  abortive  hia  moat  iab^tpioiis  f  3Wlimi  in  ibt 
field. 

Whichever  of  these  methods  shall  be  pi^finrrod,  i/t  it 
obvious  that  the  maintenance  of  the  borse$  in  a  condtlifii 
to  go  through  their  winter's  labour  will  be  atMndfd  wiUa 
oo  triSing  expense ;  aod'  therefore  it  abould  seem  a  ato^ 
ter  of  prudence  to  be  furnislied  with  green  meail  early  ia 
the  springy  that  tiie  teanis  being  turn^  ieto  the  field, 
er  having  a  sufficient  quantity  of  giuss  moirn  for  them, 
the  expense  of  corn  may  in  a  great  measure' be  saved  % 
for  so  highly  nutritious  are  the  juices  of  green  food  of 
every  kind,  and  so  agreeable  is  this  provender  to  the 
taste  of  these  animals,  they  will  go  through  more  severe 
labour,  QBtry  a  smoother  coat,  and  thrive  abundantly 
fiister  on  this  meat  alone  than  with  a  full  allowance  off 
hay  and  corn  ;  so  that  there  are  many  farmers  who  never 
give  tfaeir  horses  corn  during  the  summer  months,  wLilia 

Vm..  YL— S£cond  Seribs.  L  1  others 
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others  tak^  off  half  their  winter's  allowance.  This  is  i| 
great  saving,  besides  the  advantage  of  employing  the 
ploughmen  in  the  latter  part  of  the  day  at  various  kincb 
of  business,  which,  as  the  spring  advances^  becomes  ne- 
cessary to  be  expedited. 

.  The  most  general  food  for  workings-horses  in  the  first 
•part  of  the  summer,  when  not  turned  to  grass,  is  that 
arising  firom  the  tajre.  This  succulent  herbage  is  raised 
from  the  small  seed  called  winter  tare,  which  ought  to 
be  sown  with  all  convenient  dispatch  afte^^  harvest,  on  a 
piece  of  ground  in  good  condition,  and  at  no  great  dis* 
tance  from  the  yard  :  much  depends  on  the  nature  of  the 
soil  and  the  state  of  the  v  eather  during  the  winter  and 
ipring  months,  as  to  the  season  when  these  pulse  will 
produce  a  crop  fit  for  the  scythe ;  but  if  the  weather  has 
tiot  be^n  very  unkindly,  they  may  he  expected  to  turn 
out  a  tolerable  good  swarth  at  the  beginning  of  old  May, 
Hud  when  this  first  provision  shall  be  expended,  the  clo- 
ver and  sping  tares  will  come  in,  sp  as  to  afford  the 
horses  a  constant  succession .  of  green  meat  dui'ing  the 
^mrner.  And  this  method  pf  feeding  them  with  green 
meat  in  the  finable  or  in  the  yard,  (for  there  are  many 
people  who  contend  in  behalf  of  the  superior  advantage 
in  the  point  of  health,  when  the  horses  are  turned  into 
the  yard  of  a  night,  and  there  fed  from  the  crib,  over* 
the  mode  of  keeping  them  continually  in  the  stable,)  the 
practice,  I  say,  of  confining  thpm  to  their  meat  is  far 
preferable  to  that  of  turning  the  horses  iut6  a  meadow 
when  their  day*s  work  is  finished,  and  this  on  many  ac- 
counts ;  first,  by  having  their  meat  cut  for  them,  tiley 
arvoid  the  continual  plague  of  those  tormenting  insects, 
fiies,  which  are  a  perpetual  source  of  complaint  to  cattle 
of  every  kind  when  feeding  abroad  in  the  summer 
|Donth^.    Secondly,  by  thus  feeding  and  reposing  them^ 
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^vte  at  home,  the  mischief  likely  to  accrue  from  th^ 
horses  breaking  out  of  their  pastures  is  obviated :  whcreai 
when  they  are  turned  into  the  uplands,  although  the  grass 
be  never  so  good,  the  gat^s  well  secured,  and  the  fencoi 
strong ;  yfet  so  tempting  is  the  verdure  of  every  field 
at  this  season  of  the  year,  and  the  horse  ah  alniitia]  sd 
prone  to  ramble,  that  the  danger  of  their  quitting  the 
pasture  allotted  them  during  the  night  h  Vety  great ; 
and  in  such  case  a  team  of  horses  may  create  irrofe  mis^ 
chief  in  six  hours  than  20/.  or  perhaps  50/.  will  repay,- 
besides  the  plague  of  seeking  them  in  the  morning,  the 
greatest  part  of  which  may  haply  be  consumed  in  a  fruit-: 
less  enquiry,  and  half  the  day  be  gone  past  ere  the  tesani 
are  harnessed  for  their  work.  I'hirdly,  the  waste  which 
is  made  either  in  a  piece  ef  grass  or  clover  where  the 
horses  are  suffered  to  ramble  oi^er  the  whole  close  ad 
libitum ;  it  being  a  clear  case,  that  the  proddce  of  one 
acre  of  green  meat  given  in  the  rack  wiK  maintain  the 
same  number  of  horses  much  longer  than  three  acresr 
would  have  don6  if  they  had  been  suffered  to  go  over  the 

• 

field  at  their  pleasure.  Add  to  these  another  considera* 
tion,  which  to  a  farmer  is  a  matter  of  the  utmost  im- 
portance \  and  this  is,  the  waste  of  the  dung  and  urine  ; 
since  it  is  universally  allowed,  tl)at  the  soil  of  the  horse 
dropped  casually  in  various  parts  of  the  field  is  of  little 
or  )io  use,  the  virtues  of  it  being  exhausted  by  the  heat 
of  the  sun,  and  the  surface  of  the  ground  prevented  b^ 
thb  covering  from  putting  forth  a  fresh  shoot  of  grass, 
whereas  when  the  team  is  fed  with  green  meat  in  ihe  sta-- 
ble,  with  a  plentiful  allowance  of  Utter,  the  dunghill 
will  be  considerably  raised  during  the  summer  j  for  this 
fiKxi,  being  very  succulent,  aets  with  the  animal  as  a 
powerful  diuretic,  by  which  means  the  straw  is  quickly 
cooverted  into  manure,  and  becomes  a  valuable  addition 
.   .  LI  2  to 


tQ  tha  repository  of  a  farm-yard.  I  know  but  of  oBe«l«'- 
gunent  which  the  advocates  fer  giMing  dieir  b0n» 
abroad  can  bring  in  favour  of  thks  practice ;  naraely^  tke 
keeping  the  ani^naJs  in  health  by  acdon^  to  which  they 
are  naturally  inclined ,  and  thus  preventing  theaooidmts 
gf  swelled  heels,  &c.  But  this  advantage  is  by  no  neeiki 
precluded,  when  tJie  n^e  of  feedir^  the  team  with  greee 
meat  in  cribs  is  i^rsued,  as  bath  beon  touched  upon  be* 
fore ;  and  here  they  may  have  the  free  enjoyment  of 
their  Umbs,  without  any  of  those  Imzftrds  so  likely  to  eo* 
sue  from  their  feeding  abroad;  though  wbeo  a  hone  i« 
kept  witJi  proper  strictness  tu  his  work,  I  believe  tbeiti 
will  be  little  danger  of  his  becoming  greasy  by  steiiding 
in  the  stable  at  nighty  except  in  some  particular  conati- 
tutious. 

Though  tares  are  a  very  wholesome  diet  in  the  first 
part  of  the  Buroraer,  they  should  be  cautiously  given,  or 
rather  wholly  discontinued  as  tlie  summer  advances,  %ai 
they  are  become  rotten  6n  tlie  ground.  At  this  time  i 
am  convinced  they  are  a  food  highly  iiaqproper  for  the 
horses,  and  when  given  in  that  state  frequently  iiim  out 
very  prejudicial  to  their  health  ;  for  this  vegetable,  from 
its  es^treme  succutency,  contributes  to  fH  their  b^ica 
with  ill  humours^  whence  onginate  disordets  of  vartous 
kinds,  such  as  yellows,  staggers,  farcy^  and  ether  fatel 
^r  incurable  maladies.  ^  On  this  subject  I  can  speak  with 
the  greater  con6denc^,  as  tlie  OfMi^jor  part  of  ny  own 
team  fell  a  sacriiifce  to  tlus  imprudent  conduct  it  the  year 
1773.  In  this  sununer  several  ef  my  working Jioraes  wers 
carried  off  by  the  staggers,  occasioned,  a»  I  aas  wiril  p«:« 
i^iaded,  by  their  feeding  in  the  month  of  Jmie  on  Mwrnwaew 
t#res,  which  were  remarkably  gross,  and  by  betng  lodgad 
had  become  rotton  on  the  ground.  To  avoid  this  per^ 
9jk:k>t)s  consequence,  -it  seems  the  bcsst  flMthod  la  dtscoa^ 

.    .  .  tiuue 


tifiTR  the  tf aft' df  tares  aa  ^«oon  as  the  clovers  become  fit 
itMr  tibe  scythe ,  aod  when  there  venumw  no  other  akerim^ 
dre,  rather  to  turn  the  team  abroad,  l^n  td  endanget 
their  hcaltlis  by  soferiog  them  to  feed  otk  such  foul  and 
uonrfadesome  4iet. 

But  to'  goard  eifectually  a^in^t  every  obstacle,  the 
iQOst  pnul)eiit  way  is  to  naise  a  field  of  lucerne  in  the  vi« 
cinity  of  the  yard, -which  vr tli  afford  a  plentiful  supply  of 
vhosesome  and  nutritious  sdiineat  till  tlie  time  approaches 
bn  taking  the  horses  op  to  dry  meat.  The  first  cutting 
of  this  exoeUent  vegetable,  if  properly  managed,  may 
f^mmence  a  fortnight  or  three  weeks  before  the  tares 
wilt  be  n;ady  for  the  scytlie,  and  the  mowing  may  be 
continued  throughout  the  summer  without  any  danger  to 
the  cattle,  aixt  to  the  infinite  emolument  of  the  farmer, 
vho  witi  thus  possess  an  oppoitunity  of  furnishing  hts 
horses  with  a'  wholesome  food,  and  th^^t  in  great  abun* 
dance,  and  at  a  trifling  cxpetKse,  tiU  the  return  of  winter 
rtuders  it  necessary  to  discontinue  tbeg^een  meat,  and  tiie 
tares  and  clovers  may  be  reserved  for  the  other  varioua 
parpoies  to  which  tliey  are  capable  of  being  applied. 
•  it  is  a*  very  salutary  practice  to  bleed  the  team  previ- 
oos  to.  turning  the  horses  to  grass  in  tlie  spring,  and  to 
repeat  it  when  tiiey  are  taken  up  to  <lry  meat  at  the  au- 
tumn, though  there  are  many  people  who  object  to  these 
periodical  evacuations,  alledging  that  the  constitution  of 
theiuiimal  is  rather  injured  than  otherwise  by  this  hal:>tt* 
Bat  when  it  is  reedlected  that  the  horse  is  subject  to  a 
greater  vjiriety  of  ^sorders  than  any  other  quadruped, 
snd  fnfOi  hts^onstaot  kibour  is  particularly  liable  to  have 
l^hloed^tfnd  juices  conlamina;ted,  it  must  be  evident  that 
this  disposition  is  likely  to  be  increased  by  a  change  of 
dst^  partiottiarly  ofi  a  sudden- transition  from  dry  fodder 
ti>  greea  .aacat/ wlMri^  4r»m  ^tbe  superalHindant  succu- 
•     ^  lency 
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» 
lency  of  tiie  food,  the  Iiumonrs^  which  sfe  this  sedsan  of 

the  year  are  in  condmial  flux  and  agitation ,  will  be  ac* 

celerated  to  that  degree  as  to  bring  on  disorders  which 

may  tenuinate  in  the  death  of  the  creature,  said  which 

might  not  in  all  probability  have  taken  place,  if  a  copi- 

ons  discharge  of  blood  had  been  promoted  some  few  days 

before  the  winter  provender  had  been  discontinued  ;  nor 

is  the  autumnal  bleeding  less  necessary  to  carry  off  any 

foul  humours  which  the  succuleocy  of  the  grass  may 

have  occasioned,  and  to  preserve  the  heakh  of  the  team 

during  the  winter ;  and  if  to  this  bleeding  a  dose  or  two 

of  physic  were  to  be  added,  it  would  be  a  still  farther 

means  of  insuring  the  health  of  the  horses,  and  rendering 

jthe  farrier's  attendance  unnecessary. 

Tlie  proper  time  for  taking  the  horses  from  grass  is 
about  Michaelmas  ;  for,  though '  we  have  often  warm 
sunny  weather  till  the  latter  end  of  October,  yet  the  grass 
by  tliat  time  will  have  lost  much  of  its  sweetness,  and  be- 
come less  nutritious. 

One  acre  of  whole  ground  is  accounted  a  good  day's 
work  for  a  plough  and  four  horses,  if  the  soil  is  of  a  nud- 
dling  texture  ;  but  in  stirring  fallows,  when  the. days  are 
long,  and  tlie  land  pulverized  by  the  former  tillage,  on 
very  light  soils,  an  acre  and  a  half  may,  w4th  great  faci- 
lity, be  ploughed  in  a  day  by  a  four-horse  team. 

On  stiff  lands  it  will  be  necessarv  to  unite  an  addittonal 
pair  of  horses  to  the  team,  and  this  renders  the  expense 
in  tillage  on  these  grounds  much  more  considerable  than 
on  the  lighter  soils  ;  but  this  increase  of  charge  will  be 
amply  compensated  by  the  future  crop,  which  never  fails 
to  be  more  abundant  .and  productive  than  what  is  raised 
on  the  thin  grounds. 

The  term  for  the  mares  going  with  foal  is  eleven 
months,  with  the  addition  of  a  day  to  every  year  of  the 

animals 


On  thf  Treahneni  o/Fami  Horses.  265 

liTiiinal's  Age.  The  Aare  which  is  intended  to  sapply  the 
team  with  draught  colts  should  be  large-limbed,  close* 
jointed^  short-necked,  wide-chested,  home-ribbed,  with 
a  capacious  body ;  her  eyes  should  be  clear,  full,  and 
pellucid,  and  her  nostrils  large  and  open  ;  in  disposition 
she  ought  to  be  gentle  and  tractable,  of  a  constitntioa 
healthy  and  vigorous,  free  from  any  blemishes,  either 
hercfdilary  or  acquired.  The  horse  should  be  bold  and 
spirited,  well  made,  and  of  a  kindly  disposition;  his 
constitution  should  be  strong,  his  temper  good,  and,  in 
short,  neither  in  mind  or  body,  ought  he  to  be  contami- 
Dated  with  vices  or  disease  of  any  kind,  since  on  the 
good  qualitiejs  and  strength  of  constitution  in  the  sire  and 
the  danfi  depends  in  a  great  measure  the  future  welfare 
of  the  colt.  The  proper  time  for  putting  the  mare  to 
horse  is  in  the  months  of  May  or  June,  according  to  the 
fertility  of  the  soil,  always  observing  that  an  early^ 
colt  is  to  be  preferred  to  one  which  falls  later  in  the 
season. 

During  the  time  of  gestation,  the  mare  may  work  in 
the  team  as  usual,  till  within  a  fortnight  of  the  time 
when  she  is  expected  to  foal ;  but  it  is  necessary  that  her 
labour  <is  she  advances  in  her  pregnancy  should  be  gra-^ 
dually  slackened,  lest  any  hurt  sliould  accrue  to  the  foal  or 
the  dam'  by  hard  exertions  in  the  harness,  which  might 
probably  occasion  the  mare  to  slink  her  foal,  or  perhaps 
might  l)e  productive  of  still  more  dangerous  conseqaeiices. 
The  mare,  within  ten  days  or  a  fortnight  of  the  time- 
when  she  is  expected  to  foal,  should  be  turned  into  an 
orchard  or  otSer  warm  inclosure,  where  she  may  restse-' 
cure  from  the  interruption  of  other  horses,  and  be  free 
from  any  annoyances  likely  to  occasion  disturbance  to 
j)er  a^  this  time,  and  after  foaling  should.be  allowed  ta 
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run  with  her  colt  in  the  wme  paftvre  foramondi  or 
longer,  if  not  particularly  required  in  the  team*  The 
field  set  apart  for  the  dam  and  colt  should  be  free  from 
declivities  or  precipices  of  any  kind,  and  the  grass  should 
be  of  a  length  to  aflford  a  good  bite,  and  to  furnish  suffi- 
cient nourishment  to  the  mare  for  a  copious  supply  of 
milk. 

During  the  time  that  the  colt  runs  in^jth  the  dan  it 
ought  never  to  be  allowed  to  suck  ivhijst  the  mare  is 
warm  from  the  consequence  of  her  labour,  as  the  milk 
at  that  time  would  be  highly  prejudicial  to  the  youug 

The  proper  time  for  removing  the  colt  from  the  dam 
is  about  Michaelmas ,  and  at  this  time  cai^e  should  be 
taken  to  keep  the  mare  and  foal  from  the  bearing  of  each 
other,  that  neither  the  mare  may  bewail  the  loss  of  her 
colty  nor  the  latter  fret  and  pine  after  its  mother.  The 
best  method  will  }^  to  confine  tlie  foal  in  a  smidl  stable 
by  himself,  which  should  be  furnished  with  a  rack  and 
manger,  where  he  may  he,  fed  with  well-ahakea  hay  aad 
clean-sifted  oats,  bruised  a  little  in  a  mill..  With  this 
management  he  will  quickly  forget  his  dam»  and  become 
gentle  and  familiarized  tp  his  keeper,  and  in  fair  weather 
may  be  suffered  to  exercise  himself  in  a  pasture  adjoining 
to  the  stable,  but  this  should  be  only  for  a  little  while  in 
the  middle  part  of  a  sunny  day,  the  tendemesa  of  the 
young  animal  rendering  it  necessary  that  he  should  be 
kept  under  cover  during  the  winter. 

Having  been  thus  properly  managed  ie  the  first  win-* 
ter,  he  will  by  the  following  spring  have  made  rapid 
advances  in  growtl^  and  as  the  warm  weather  oomes  on 
i|iay. be  suffered  to  range.  tlirougbcHit  the  day  in  hb  pas- 
tpie»  aod  at  night  be  lodged  in  ithe  ;itaUe,  and  when  on 

the 
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the  appmacb  of  summer  it  will  be  no  longer  necessary  to 
tiving  him  into  tbe  house,  he  may  continue  in  the  pasture  • 
fts  well  duridg  the  night  season  as  in  the  tiay. 

The  proper  age  for  gelding  the  colts  is  al  teh  days  or  a 
fortnight  old,  of  as  soon  as  the  stones  ahe  coihe  dowh, 
and  the  most  proper  season  is  the  months  of  April  ot 
May,"  and  if  hot  dohe  at  that  time  it  ought  to  be  deferred 
till  the  end  of  September.  Although  it  be  safest  to  cut 
the  foal  at  the  age  above  merttioned,  yet  tlie  operalioh 
ihay  be  performed  without  hazard  at  two  yaafs  old. 

The  like  care  in  respect  to  housing  the  colt  is  required 
in  the  second  winter,  as  was  directed  in  the  first,  only 
tliat  now  he  may  be  led  by  the  halter  to  the  pond,  be 
frequently  curried,  ano  accustomed  to  suck  bther  acts  of 
fiuniliarity  which  have  a  tendency  towards  rendering  him 
tractable  and  obedient,  so  that  at  the  return  of  sumo»er 
his  hamesB  may  be  put  on,  and  he  may  be  employed  in 
some  kind  of  gentle  draught  work  in  company  with  other 
horses  ;  but  this  exercise  should  at  first  be  very  light  and 
easy,  and  not  protracted  too  long,  so  that  the  young 
F]orse  majr  seem  rather  pleased  thsin  aisgusted  with  his 
new  employment.  He  should  often  go  short  journies  in 
the  team  upon  the  road,  that  his  signt  may  be  early  in- 
ured to  dificrent  objects,  which  will  dispose  him  to  be 
more  tractable  and  less  addicted  to  fear  than  he  would 
have  bden  if  this  precaution  were  neglected.  By  thi$ 
maoagement,  &nd  by  alternate  easy  days  work  at  p  oii^h 
and  in  the  waggon,  the  young  hor^  at  the  end  of  the 
summer  will  become  able  to  perform  nearly  an  equal 
shai'e  of  labour  witli  t^e  rest  of  the  team,  and  having 
been  fed  and  managed  in  tb^  like  mnnrier  with  the  other 
horses,  may,  at  the  appfoach  of  wmtvr^  be  taken  into 
the  st^e  with  them. 

Vol.  VI.~StcoKD  Statts.  M  iti  The 
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The  docking  of  colts  oiay  be  performed  wben  they  aie 
a  twelvemonth  old,  either  in  the  spring  or  autman^  bot  it 
ought  never  to  be  done  in  the  summer  months. 

Those  people  who  have  great  store  of  waste  pasturfi 
such  as  heaths,  moors,  &c.  possess  the  fairest  oppor- 
tunity of  breeding  colts,  which  are  here  reared  at  a  tri- 
fling expense,  and  having  plenty  of  room  to  sport  and 
range  at  pleasure,  with  good  and  wholesome  water,  do 
grow  out  to  their  full  size,  and  become  more  serviceable 
for  the  team  than  those  which,  from  a  more  confined 
situation,  have  not  enjoyed  these  advantages. 
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HE  period  is  uncertain  when  the  substance  called  lac, 
so  curious  in  its  origin  and  so  useful  to  many  arts,  was  first 
introduced  into  Europe  ',  and,  although  it  probably  was 
known  to  the  ancients^  yet  the  inaccuracy  of  their  de-* 
scriptions  precludes  this  from  being  stated  as  a  positive 
fact. 

The  natives  of  India  have  long  employed  it  for  various 
purposes,  exclusive  of  those  which  cause  it  to  be  in  re- 
quest with  Europeaus ;  but  many  of  the.  Indian  processes 
are  undoubtedly  as  yet  unknown  to  us. 

One  of  these,  of  a  very,  useful  nature,  was  some  time 
since  obligingly  communicated  to  me  by  Charles  Wil- 
kins,  Esq.  F.  R.  S.  and  has  been  the  cause  of  this  inquiry 
into  the  nature  and  properties  of  lac. 

Mr.  Wilkins  informed  me,  that  the  HindQs  dissolve 
shell  lac  in  water,  by  the  mere  addition  of  a  little  borax ; 

and 
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mind  the  sdlution,  being  then  mixed  with  ivory-blacky  or 
lamp-biaeky  is  employed  by  them  as  an  ink,  which  when 
dry  is  ibot  easily  acted  upen  by  damp  or  water.  Upon 
trial  I  found  the  fact  to  be  exactly  as  Mr.  Wilkiiis  had 
stated,  and  therefore  made  other  experinjients;  but  the 
results  of  these  I  shall  at  present  omit,  as  they  will  op* 
cur  with  more  propriety  and  perspicuity  in  the  latter 
part  of  this  paper. 

In  respect  to  the  natural  history  of  lac,  we  are  much 
indebted  to  Mr.  Kerr  *^  Mr.  Saunders  f,  and  Dr.  Roxf- 
burgh  X ;  from  whose  valuable  communications  to  this 
Society,  we  learn  many  curious  particulars  concerning 
the  formation  of  this  substance,  which,  from  their  ac« 
counts,  and  from  inspection,  evidently  appears  to  be  the 
nidus  or  comb  of  the  insect  called  coccus  or  chermes 
lacca,  deposited  on  branches  of  certain  specuies  of  mimosa 
and  other  plants. 

Lac  is  distinguished  into  four  kinds ;  of  which,  how* 
ever,  only  three  are  commonly  known  in  commerce,  vix^ 
stick  lacj  seed  lac,  and  shell  lac  ;  the  difference  of  these, 
with  that  of  the  fourth,  called  lump  lac,  is  as  follows. 

1.  Stick  lac  is  the  substance  or  comb  in  its  natural 
state,  incf  usting  small  branches  or  twigs. 

2.  Seed  lac  is  said  to  be  only  the  above,  which  has 
been  separated  from  the  twigs,  and  reduced  into  small 
fragments  ;  but  I  suspect  it  to  have  undergone  some  other 

*  Natural  Hisiory  of  the  Insect  which  produces  the  G«m  LiKca. 
By  Mr.  Jamet  Kerr«  of  P^iUia.    Phil.  Trans,  for  1781»  p.  374. 

t  Some  Account  of  the  vegetable  and  mineral  Productions  of  Bootaiy 
and  Thibet.    By  Mr.  lUbert  Saunders.   Phil.  Trans,  for  1789,  p.  107. 

t  Ck€Tme$  Lacca.  By  William  Roxburgh;  M.  D.  Phil.  Trans,  for 
1791#  p-  S29. 
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process,  as  I  hare  found  the  best  spf ciipefKs  ta  be  rei; 
considerably  deprived  of  the  cplouriiig  natter  *» 

3.  Lump  lac  is  formed  ftom  seed  lac,  Kfiiefi^  hj  fire, 
and  formed  into  cakes.    Aad, 

4  Shell  lac,  according  to  Mr.  Kerr  and  Mr.  Saunders, 
is  prepared  from  the  cells,  liquefied,  strained,  and  formed 
into  thin  transparent  lamins,  in  the  following  maimer. 

'*  Separate  the  edit  from  the  brandies ;  break  tbem 
<<  into  small  pieces ;  throw  them  into  a  tub  of  water,  fdr 
^'  one  day ;  washoffthered  water,  dry  the  ceHs,  and  with 
**  them  fill  a  cylindrical  tube  of  cotton  cloth ,  two  feet 
<<  long,  and  one  or  two  inches  In  diameter;  tie  both 
^^  ends,  and  turo  the  bag  above  a  charcoal  fire ;  as  the 
*Mac  liquefies,  twist  the  bag,  and,  yAxtn  a  sufficient 
*<  quantity  has  transuded  the  pores  of  thedoA,  laij  it 
^  upon  a  smooth  junk  of  the  plantain  tree,  and  witji  ^ 
'<  strip  of  the  plaintain  leaf  draw  it  into  a  thin  lamella ; 
*'  take  it  off  while  flexible,  for  in  a  minute  it  will  be  hard 
«  and  brittle  f.'* 

The  degree  of  pressure  oi^  ^e  plantain  tree  regulates 
(according  to  Mr.  Saunders)  the  thickness  of  the  'shell ; 
and  the  quaKty  of  the  bag  determines  its  fineness  and 
transparency, 

Assam  ^rnisfaes  the  greatest  quantity  of  the  whole  of 
the  lac  now  in  use^. 

♦  M  r.  Wilkins  informs  me  that  the  crude  lac,  as  it  is  taken  from  the 
brandies  an^  twi^s  o/  the  trees,  is  iisnally  deprived  of  its  cdonring 
matter  by  boiling,  hayiiig  been  previously  reduced,  by  pounding,  int^. 
small  fragments.  In  Bengal,  ihe  silk  dyers  are  the  people  who  thus 
produce  what  wc  call  the  seed  lac,  which  they  do  for  the  sake  of  the 
colour. 

t  Phil.Trans.  1781,  p. 378. 

X  Pliil.Tian*.  1789,  p.  IO9. 
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Mr.  Kerr  (speaking  of  stick  lac)  observes,  that  the  best 
kc  is  of  a  deep  r^  colour  ;  for,  if  it  is  pale  mid  pierced 
at  tbe  top,  the  valae  is  diminbhed^  because  the  inseda 
baye  left  dietr  cells,  and  consequently  these  can  be  of  no 
use  as  a  dyeor  colour,  but  probably  may  be  better  for 
yarntsbes. 

The  seed  lac  whi^  Lbave  ezanused  contained  but  lit- 
tle of  the  colouring  matter,,  and  appeaml  (as  I  have  al- 
ready obsecvei})  to  have  undergone  some  process  of  puri- 
£cattoo  ;  but,  of  all  tbe  varieties,  shell  lac  contiuns  the 
least  of  the  tingiiig  substance,  as  may  well  be  expected, 
when  the  mpde  of  prepanag  it  is  considered. 

It  is  remarkably,  that  although  lac  has  been  known, 
aad.  imported  into  Europe,  during  so  long  a  time  that  the 
.date  cannot'  now  be  ascertained,  yet  it  has  but  little  at* 
tractad  the  attention  of  chemists. 

The  first  chemist  of  eminence  who  mentions  it,  aAd  the 
ooly  one  who  b»  subjected  U  to  «ly  thing  like  a  regular 
examination,  is  the  younger  GeoflSroy,  whofw  paper  if 
published  in  tbe  M^m  dt  VAcad.  de  Paris  for  the  year 
17r4  *•  In  this  paper  Mr.  Geoffiroy  sMms  to  have  been 
chiefly  ^dttced  to  examine  it  on  account  of  its  tinging 
inibstance ;  but  he  nevertheless  has  not  neglected  the  sub^ 
stance  which  constitutes  the  ceils.  This  be  considers  to 
be  a  sort  of  wax,  very  distinct  from  tbe  nature  of  gum 
or  resin.  But  it  is  to  be  observed,  that  he  formed  this 
opinion  not  so]  much  upon  the  results  of  chemical  ex* 
periments,  as  upon  the  cellular  construction  observed  in 
the  sticlc  lac,  which,  as  he  justly  remarks,  demonstrates 
it  to  be  formed  by  insects,  af(er  the  manner  that  the 
honeycomb  is  formed  by  bees  ;  and  that  it  is  not  tfaerer 

*  Ohtervsdom  tar  la  Gomroc  Licqae,  et  sur  ie*  aotres  Mati^rcs 
animales  qui  foardbieni  la  Tniituie  de  Pourpre.  Pat  M.  Geoffrey  1« 
jcunt.    M(m.  dr  i'dcuJl.  l%\4^  p.  121. 

fore, 
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«fore^  as  some  have  supposed,  a  gitm  or  resm,  which 
'has  exuded  from  vegetables  simply  puQctored  by  in* 

.  Geofiroy  and  L^mery  obtained  .from  lac,  by  distiUa^ 
iboOf  iPme  acid  liqiior»  and  a  hatyroceous  aubstan^e. 
Moreover^  G^offiroy  abserves,  that,. when  sUc)e  lac  was 
.thus  treated,  some  amnioRia  was  ijpp  obtained,  but  not 
.when  seed  lac  was  fuaployedf 

He  also  nientioiis  another  sort  of  lac,  hponght  front 
^MadagaocaTi  and  called  by  the  mrtives  /Ai-in^Ulsk.  This 
«lfiBbstance,  be  says,  is  scarcely  to  ba  distinguished  froni 
bees-wax,  whiph  it  aueh  reaonU^  in  colour  and  odoiir; 
,aiid  that  it  is  produced  by  a  grayish  iaseet,  much  Uu^er 
fihan  the  ohermes  lacca.  .  it  is .  evident  howevfir>  from 
Geofiroy's  description,  that  this  sMbstanoe  la  'vety  di£> 
ferent  from  the  common  lac ;  and  there  can  'b^  littk 
•doubt,  but  that  it  is  ibp  sfune  as  that  which  was,  a  few 
-jFears  ago,  examined  hy  Dr.  Pearson,  under  the  name 
«f  white  lac,  a  substance  reseinbling  the  P4*<)a  of  die 
-Chinese  f* 

Geo&oy  (as  I  hav^  stated)  considered  lac  as  a  s^rt  of 
wmx ;  find  .since  his  time  it  has  scarcely,  if  at  j^l,  been 
«ibjected  to  chemical  ea^iwination ;  it  is  not  therefore 
<aupri8ing,  that  th^  opinions  of  chemists  concerning  it 
jurve  been  various.  Chaptal  adopts  the  opinion  of  Ge- 
.offiroy,  and  calls  it  a  kind  of  wax  | ;  hut  Gren  ^and 
^ourc|ioy  ||  regard  it  as  a  true  resiii. 

*  Mr.  Kerr  observes,  that  as  a  red  substance  is  obtained  by  incisioa 
from  the  plaso  tree,  rery  analogous  to  lac,  it  is  probable  that  the  ia- 
sects  have  little  trouble  in  anina)i2tng  the  sap  of  these  trees  in  the  for- 
nation  of  (heir  «el  Is.     Phil.  Trass.  17^  1»  p  377. 

t  Phil.  Trans.  t7(H>  p.  88S. 

I  ChaptaVs  Elements  -,  English  editioni  vol.  III.  p.  38?.     . 
§  Principles  of  modern  Chemistry,  vol.  I.  p  S88. 

II  Sjfstime  des  Connoistances  ckimquet.    Tome  V.  p  264. 
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]  •  ^Wfaen  waiter  is  poured  on  stick  lac^  which  has  beea 
sep^nued  from  the  vegetable  branches,  and  reduced  to  « 
coarse  powder,  it  immediately  begins  to  be  tinged  with 
red ;  and^  with  the  assistance  of  heat,  a  deep-cololxted 
crimaim.sdutioii  is  formed. 

Repeated  operations  of  this  kind  reduce  stick  lack  to  » 
ydlowishi^brown  substance ;  and  the  water  no  longer  vbf* 
eeivHe  any  cdour. 

The  portion  thus  separated  from  stick  lac  has,  upon  ais 
average,  amounted  in  my  experiments  to  about  \Oper 
eenL  but  this  is  not^o  be  regarded  as  the  total  quantity, 
At  a  part  is  obstinately  retained  by  the  resin  and  other 
ingredients,  so  that  it  cannot  be  completely  separated  ; 
and,  moreover,  very  considerable  variations  must  be  ex- 
pected in  different  samples. 

Fine  seed  lac  did  not  afford  more  than  2}'  or  3  per  cent* 
*of  the  colouring  substance ;  and  shell:  lac,  when  treated 
:in  the  same  manner,  (t.  e,  merely  with  water,)  did  not 
yidd  more  than  f  per  cent. 

9.  Alcohol  dissolves  a  considerable  portion  of  each  of 
the  different  kinds  of  lac ;  and,  when  heat  is  not  em* 
ployed,  the  dissolved  part  is  resin,  combined  with  soone 
of  the  colouring  matter  ;  *but,  if  the  lac  is  digested  witk 
heated  alcohol,  then  the  solution  is  more  or  less  turbid^ 
in  consequence  of  some  of  the  other  ingredients  beooniA* 
ing  mixed  and  suspended ;  so  that  it  is  afterwards  ex* 
tremely  difficult  to  obtain  it  in  a  state  of  purity  and  trani^ 
parency,  either  by  repose  or  by  filtration; . 

The  resin  may  be  obtained  by  immediately  subjecting 
the  solution  to  evaporation  or  distillation,  or4)y  previ-^ 
ously  pouring  it  into  water  with  which  a  small  quantityof 
muriatic  or  acetic  acid  has  been  mixed  y  for  thus,  when 

the 
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the  whole  is  heated,  a  curdy  precipitate  of  resin  b  form- 
edy  and  may  be  separated  by  a  filter,  after  which  the  li- 
quor may  be  evaporated,  in  order  to  obtain  any  resih,  of 
other  subfttanice,  which  may  remain  in  solution  after  the 
fitst  operation^ 

The  solotion  formed  by  digesting  stick  lac  iti  akoloi^ 
without  heat,  is  of  a  dark  brownish^red  colour^  and  the 
iosohible  part  subsides  in  the  state  of  a  dark-coloured 
magma ;  this  retains  the  greater  patt  of  the  colouring 
matter,  which,  as  I  have  already  observed,  is  most  easily 
soluble  in  water. 

The  proportion  of  resin  thus  dissolved,  when  stic  lac  is 
treated  with  alcohol,  has,  in  my  experiments,  amounted, 
tp  67  or  e^per  cent,  but  this  must  depend  on  the  qualitjr 
of  the  samples. 

The  seed  lac  which  I  examln^  was  very  pure,  and. 
yielded  to  alcohol  about  SS  per  cent,  of  resin :  it  contain- 
ed  but  little  of  the  colouring  matter ;  and  the  other  sub- 
stances subsided,  and  formed  a  cloud  at  the  bottom  of 
the  glass  vesseL 

Shell  lac  in  small  fragments,  by  simplle  digestion  with 
alcohol,  afforded  in  the  first  instance  nearly  81  percent. 
Patt  of  the  resin,  however,  still  remained  mixed  with  thtf 
residuum,  and  could  not  be  separated  but  by  subsequent 
operations  :  this  part  amounted  to  about  10 ;  so  that  the 
total  quantity  of  resin,  in  the  shell  lac  which  I  employed, 
may  be  estimated  at  91  per  cent^ 

When  the  ^etl  lac  was  only  reduced  into  small  frag- 
ments, these  (after  the  separation  of  the  first  portion  of 
resin)  retained  their  figure,  but  were  become  more  bulky, 
very  elastic,  and  nearly  white.  I  at  first,  therefore,  sus- 
pected, that  some  caoutchouc  was  present  in  lac ;  but, 
finding  that  boiling  vvater  destroyed  this  elasticity,  I  was 
induced  to  makt  subsequent  experiments,  by  which  I 

discovered. 


Analytical  Experiments  and  Obsei^vatioits  on  Lai:    27 J 

discovered,  that  the  ^elasticity  of  ^his  residuum  was  prin- 
cipally owing  to  a  substance  which  appeared  to  possess 
the  properties  of'  vegetable  gluten.  This,  however,  I 
shall' more  fully  notirce  in  anotlier  parf  of  the  paper. 
~  The  resin  obtained  from  the  varieties  of  lac  is  brownisji 
yellow,  and  is  not  so  brittle  as  the  generality  of  other  re- 
sinous substances. 

"  3.  Sulphuric  ether  does  not  seem  to  act  so  powerfully 
upon  the  varieties  of  lac  as  alcohol ;  for,  as  a  great  part' 
of  the  resin  is  protected  by  the  colouring  matter,  and  by' 
the  -other  ingredients  which  are  insoluble  in  ether,  it  na- 
turally follows,  that  less  of  it  can  be  separated  by  this  li- 
quor than  by  alcohol. 

The  different  kinds  of  lac  which  have  been  digested  in 
ether  are  considerably  softened,  althoufjh  in  other  re- 
spects  very  little  alteration  is  produced.  Ether,  there- 
fore, is  not  the  best  menstruum  for  lac  ;  but,  under  cer- 
tain circumstances,  it  may  be  occasionally  employed 
with  advantage,  for  the  purpose  of  analysis. 

4.  Concentrated  sulphuric  acid  acts  in  the  first  instance 
on  the  colouring  matter  of  lac  ;  but,  after  a  short  diges* 
tion  in  a  sand  bath,  the  whole  is  converted  into  a  reddish- 
brown  thick  licjuor,  which  soon  becomes  black  ;  and  the 
chief  part  of  the  lac  is  separated  in  an  insoluble  state, 
resembling  coal. 

During  the  solution  of  lac  in  sulphuric  acid  a  consider- 
able  quantity  of  sulphureous  acid  gas  is  evolved. 

5.  When  lac  is  digested  with  nitric  acid,  nitrous  gas  is 
at  first  produced  ;  the  lac  swells  much,  and  is  converted 
into  a  deep  yellow  opaque  brittle  substance,  which,  by  a 
•ufficiency  of  nitric  acid,  and  continuation  of  the  diges-r 
tion  during  about  forty-eight  hours,  is  dissolvetl. 

The  solution  however  is  turbid,  and,  when  poured  into 

a  large  quantity  of  distilled  water,  deposits  some  yel- 
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lowish  flocculi,  which,  being  collected,  are  found  to  be 
a  sort  of  wax. 

The  filtrated  liquor  is  of  a  bright  golden  yellow ;  and, 
when  saturated  by  ammonia,  changes  to  orange  colour, 
but*  does  not  yield  any  precipitate,  nor  any  traces  of  ox- 
alic or  nialic  acid. 

This  yellow  nitric  solution  is  converted,  by  erapora* 
tion,  into  a  deep  yellow  substance,  which  burns  like  re* 
sin,  but  is  soluble  in  boiling  water. 

The  alkalis  and  lime,  being  added  to  this  aqueous  so- 
lution,  do  pot  |>iorJuce  any  precipitate,  but  the  yellow 
colour  is  very  considerably  deepened  ;  and  by  evapora'- 
tion  an  orange-coloured  substance  is  obtained,  which  is 
still  easily  soluble  in  water,  and  consists  of  the  deep  yel- 
low substance  above  mentioned,  combined  with  the  allcali 
or  lime. 

6,  Muriatic  acid  dissolves  the  colouring  matter  and 
gluten  of  lac  ;  but  its  action  on  these  is  feeble,  unless  the 
resin  has  been  previously  separated. 

7.  Acetous  acid,  in  its  eifects,  much  resembles  niuri- 
atic  acid. 

9.  Stick  lac,  seed  lac,  and  shell  lac,  are  partially  dis- 
solved  by  acetic  acid  ;  and,  if  this  be  heated,  a  consider^ 
able  portion  js  taken  up. 

The  dissolved  part  consists  of  the  colouring  extract,  o( 
resin,  and  of  gluten  ;  the  wax  being  the  only  ingredient 
which  is  insoluble  in  this  menstrnum ;  but  a  portion  o{ 
the  former  substances,  being  enveloped  by  the  wax,  are 
protected  from  the  action  of  the  acetic  acid. 

The  acetic  solution  of  lac  becomes  turbid  when  cold, 
lind  deposits  part  of  the  resin  ;  a  portion  however  remains 
in  solution,  and  may  be  precipitated  by  water  ;  after 
^hich,  the  liquor  retains  some  gluten  and  colouring  ex-» 

tr^Ct, 
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|ract,  which  may  be  precipitated  by  saturating  the  acid 
witKan  alkaU,  and  by  subsequent  boiling. 

For  the  reasons  above  stated,  it  would  be  difficult  Co 
effect  a  complete  solution  of  lac  by  means  of  acetic  acid ; 
but  this  may  nevertheless  be  advantageously  employed  in 
analytical  operations,  when  altei'nately  used  with  alcohol. 

9.  A  saturated  solution  of  boracic  acid  in  water  dis- 
solves the  colouring  extract ;  but,  as  the  eflbct  does  ndt 
surpass  that  of  water  alone,  we  may  conclude  that  lac  is 
little,  if  at  all,  acted  upon  by  boracic  acid. 

10.  It  has  been  already  stated,  that  sub-boratc  of  soda 
or  borax  has  a  powerful  effect  on  lac,  so  as  to  render  it 
soluble  in  water ;  and,  as  the  preceding  experiments 
prove  that  boracic  acid  alone  scarcely  acts  upon  lac,  tlier^ 
is  every  reason  to  believe,  that  the  excess  of  soda  present 
in  boras  is  the  active  substance  ;  and  this  conclusion  will 
be  confirmed  by  the  results  of  subsequent  experiments 
made  with  the  alkalis. 

In  order  to  render  lac  (especially  shell  lac)  soluble  in 
water,  about  f  of  borax  is  necessary ;  and  this  may  be 
previously  dissolved  in  the  water,  or  may  bo  mixed  and 
added  together  with  the  lac. 

The  best  proportion  of  water  to  that  of  lac  is  18  or  20 
to  I.  So  that  20grs  of  borax,  and  four  ounces  of  water, 
are,  upon  an  average,  requisite  to  dissolve  100  gr<.  of 
shell  lac  ;  but  more  water  may  be  occasionally  added,  t6 
supply  the  loss  caused  by  evaporation  during  the  diges^ 
ti«af  which  should  be  made  nearly  in  a  boiling  heat. 

This  solution  of  shell  lac  is  turbid,  and  of  a  reddish- 
brown  colour  ;  when  considerably  diluted  with  water,  and 
agitated,  a  weak  lather  is  formed  ;  it  is  decomposed  by 
acids,  and  the  lac  is  precipitated  in  yellow  flocculi, 
which  do  not  apparently  difier  from  th^  lac  originally 

employed* 
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The  general  properties  of  the  solution  show  that  it  is 5a 

saponaceous  compound,  which,  being  used  as  a  varnish 

or  vehkle  for  colours,  becomes  (when. dry)  difficultly  so> 

.  luble  in  water,  although  this  was  the  liquid  employed  to 

form  the  solution. 

A  white  thick  scum  or  cream  collects  on  the  surface  of 
this  liquid,  after  it  has  been  suffered  to  remain  tranquil 
for  some  time,  and  is  found  to  be  produced  by  a  sort  of 
wax,  which  I  shall  more  particularly  notice  "when  the 
analyses  of  the  varieties  of  lac  are  described  :  but,  in  the 
present  case,  this  wax  appeared  in  some  degree  to  be 
converted  into  an  almost  insoluble  soap  by  tlie  alkali  of 
the  borax,  and  may  be  regarded  as  the  principal  cause  of 
tlie  tui'bidness  of  the  solution. 

11.  The  lixivia  of  pure  soda  and  of  carbonate  of  soda 
completely  dissolve  the  different  kinds  of  lac  ;  and  these 
solutions  exactly  resemble  those  formed  by  means  of  bo* 
rax,  excepting  that  they  are  deeper  coloured. 

Rather  less  than  f  of  carbonate  of  soda  is  required  to 
dissolve  shell  lac  ;  and  this  solution,  when  dried,  is  sooner 
affected  by  damp  or  water  than  the  solution  prepared  by 
bx)rax. 

12.  Lixivium  of  pure  or  caustic  potash  speedily  dis- 
solves the  varieties  of  lac,  and  forms  saponaceous  solu- 
tions, similar  to  that  in  wiiich  borax  was  employed,  ex- 
clusive of  the  colour,  which  is  deeper,  and  more  ap- 
proaching to  purple. 

Lixivium  of  carbonate  ef  potash  extracts  a  great  part 
of  the  colouring  matter,  but  does  not  form  so  complete  a 
solution  of  the  entire  substance  of  lac,  as  when  pure  pot- 
ash is  employed. 

The  above  alkaline  solutions,  by  repose,  aiford  tbe 
vi^xen  soap  which  has  been  mtntioned ;  and  acids,  be- 

ft 

ing  added  to  these  solutions,  and  to  that   formed   by 

borazy 
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boraK,  predpkate  the  lac  in:a  flocculent  state,  and  of  a 
veUow  or  buff  colour ;  which  precipitate,  when  melted* 
becomes  similar  to  the  lac  originally  employed.  If,  hovr- 
ever,  an  alkaline  solution  pf  sh^U  iac  (prepared^  for  in- 
stance, with  soda)  be  gradually  dropped  into  a  suffiqieot 
quantity  of  muriatic  acid  diluted  with  an  equal  portion  of 
water,  and  nearly  heated  to  the  boiling  point,  ancii  if 
after  boiling  the  whole  for  about  one  hour  the  coagulum 
be  separated,  aud  the  clear  liquor  be  carefully  saturated 
with  soda,  and  again  made  to  boil,  a  small  quantity  of  H 
flocculent  precipitate  is'^obtained,  which  W4s  found  to  be 
analogous  to  precipitated  vegetable  gluten,  combined 
with  some  of  thte  colouring  extract* 

13.  Pure  ammonia,  and  carbonate  of  ammonia,  rear 
dily  act  ujion  tlie  colouring  matter  of  lac,  but  do  not 
completely  dissolve  tlie  en  Lire  substance, 

TO  BE  CONCLUDED  IN  OUR  NEXT. 


Okservations  on  Basalt,  and  on  the  Trafisition  Jvom  the 
vitreous  to  the  stony  TexturCy  which  occurs  in  the  gra- 
dual  Refrigeration  of  incited  Basalt ;  with  some  Geolo^ 
gical  BanarLs.  In  a  Letter  from  Gregory  Watt, 
Esq.    to   the  Right  Honourable  Charles   Greville, 

r.  p.  R.  s. 

From    the   Philosophical   Transactions  of   the 

Royal  Society. 

A  HE  important  geological  consequences  that  seem  de- 
ducible  from  the  changes  of  texture  developed  by  Sir 
James  HalFs  very  judicious  experiments  on  the  regulated 
cooling  of  melted  basalt,  induced  me  to  attempt  a  repe- 
tition of  them,   some  time  after  the  publication  of  his 

interesting: 
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interesting  and  ingenious  Paper*.  I  believe  that  fof- 
merly  I  had  the  honour  of  showing  you  some  of  the 
results  of  my  imperfect  and  diminutive  experiments, 
which  only  served  to  afford  additional  proofs  of  the 
transition  from  the  vitreous  to  the  stony  texture,  which 
takes  place  in  the  gradual  refrigeration  of  glass.  Cir- 
cumstances have  prevented  my  resuming  these  in? estiga- 
tions,  till  it  lately  oci:urred  to  Die  that  something  might 
be  learned,  by  exposing  to  the  action  of  heat  a  much 
larger  mass  of  basaltic  matter  than,  as  far  as  I  am  in- 
formed, Iiad  ever  at  one  time  been  subjected  to  ex- 
periment. 

One  of  the  common  reverberatory  furnaces  used  in 
iron  founderies  for  the  fusion  of  pig  iron,  was  strongly 
lieated  by  a  tire  maintained  for  several  hours.  About 
seven  hundred  vieight  of  amorphous  basalt,  here  qaHed 
Rowley  Rag,  was  broken  into  small  pieces,  and  depo- 
sited gradually  on  the  elevated  part  of  the  interior  of  the 
furnace,  between  the  fire  andthe  chimney,  from  whence, 
as  it  melted,  it  flowed  into  the  deeper  part,  in  which,  in 
ordinary  operations,  the  melted  iron  is  collected.  It  was 
observed  by  the  persons  attending,  that  it  did  not  require 
bidf  the  quantity  of  fuel,  to  fuse  the  basalt,  that  would 
have  been  necessary  to  melt  an  equal  weight  of  pig  iron. 
When  the  whole  was  melted,  it  formed  a  liquid  glass, 
rather  tenacious,  from  which  a  large  ladle-full  was  taken, 
which,  on  being  allowed  to  cool,  retained  the  characters 
of  perfect  glass.  The  fire  was  maintained,  though  with 
gradual  diminution,  for  more  than  six  hours ;  after  which 
time,  the  draught  of  the  chimney  was  intercepted,  the 
surface  of  the  ghiss  was  covered  with  heated  sand,  and 

*  PublUhed  III  the  Transaction^  of  the  Ro}^  St^ciety  of  Ettio- 
burgh,  VoL  V. 
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the  furnace  was  filled  with  coals,  which  were  consumed 
very  slowly.  It  was  eight  days'  before  the  mass  in  the 
furnace  was  sufficiently  cool  to  be  extracted^  and  even 
then  it  retained  considerable  internal  heat. 

The  form  of  the  mass,  being  given  by  the  bottom  of 
the  furnace,  was  considerably  irregular,  approaching  to 
the  shape  of  a  wedge  whose  lower  angles  were  rounded. 
It  was  nearly  three  feet  and  k  half  long,  two  feet  and  a 
half  w4cle,  about  foiir  inches  thick  at  one  end,  and  above 
eighteen   inches  at  the  other.      From  this  diversity  of 
thickness,  and  from  the  unequal  action  of  the  heat  of  the 
furnace,  too  great  an  irregularity  had  prevailed  in  the 
refrigeration  of  the  glass,  to  permit  its  attainment  of  a 
homogeneous  texture.     These  circumstances  might  pro-* 
bably  have  been  counteracted  by  better  devised  precau- 
tions ;  but  the  inequality  of  the  product  is  not  to  be  re- 
gretted,  since  it  has  fortuitously  disclosed  some  very  sin- 
gular peculiarities,  in  the  arrangement  of  bodies  passing 
froui   a  vitreous  to  a  stony  state,  which  might  have  re- 
mained unobserved,    if  the  desired  homogeneity  of  the 
result  bad  been  obtained.     I  shall  now  endeavour  to  de^ 
scribe  the  various  products  of  this  operation  ;  and  I  shall 
klso  submit  to  vour  consideration,  some  remarks  which 
appear  to  me  to  arise  naturally  from  the  phenomena  I 
have    observed  ;    premising    that,     e:&cept    where   my 
opinions  are  supported  by  the  unequivocal  demonstration 
of  facts,  I  ofiier  them  with  the  utmost  deference  to  the 
decision  of  more  experienced  and  judicious  mineralogists 
tnd  geologists. 

It  may  be  proper  to  give  a  concise  description  of 
ftowiey  rag  itself,  before  I  consider  the  products  which  it 
fields  by  igneous  fusion.  This  species  of  basalt  is  fine- 
rrain^d,  of  fi  cpnfused  crystallized  texture ;  its  fracture 
(Oeveu  in  small  pieces,  conghoidal  in  large  pieces,    It« 
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hardness  superior  to  common  glass,  but  inferior  to  feld- 
spar. Its  tenacity  considerable.  Its  action  on  the  nia<r- 
netic  needle  strongs  but  without  signs  of  polarity.  .Its 
specific  gravity,  according  to  my  trials,  2.868.  Its 
general  colour  iron  gray,  approaching  to  black.  It  is 
opaque  ;  and  it  r^ects  light  from .  a  number  of  brilliant 
points,  some  of  which  seem  to  be  feldspar,  and  others 
hornblende  *. 

1st.  This  substance  is  easily  fused  into  glass,  whose 
texture  is  completely  vitreous,  with  few  air-bubbles.  Itj 
fracture  iindulated  conchoidal.  Its  hardness  superior  to 
feldspar,  but  inferior  to  quartz.  It  possesses  acarcelj 
any  action  on  the  magnetic  needle.  Its  colour  is  black  : 
it  is  nearly  opaque,  being  translucent  only  in  very  thin 
fragments.     Its  specific  gravity  appears  to  be  2.743. 

2d.  The  tendency  towards  arrangement,  in  the  par- 
ticles of  the  fluid  glass,  is  first  developed  by  the  forma- 

•  "  The  ragstone  hat  been  accuraiely  analysed  by  Dr.  Withering, 
"  who  found  that  1000  parts  of  it  contained  475  parts  of  siliceous 
*'  earth,  825  argillaceous  earth,'  and  SOO  calx  of  iron  ;  but  this  iron 
^  seems  to  me  to  be  In  a  very  smalt  degree  of  calcination,  from  the 
**  dark  bhie  colour  of  the  stone,  from  the  rusty  colour  it  assumes  on 
**  being  exposed  to  a  fiirther  state  of  calcination  by  air  apd  water,  and 
■*  from  the  magnetic  propeity  of  the  mountaiiis,  which,  as  Dr.  Plot 
"  observed,  turned  the  needle  6°  from  its  proper  direction.  This  mag- 
*'  netic  property  has  since  been  observed  in  several  basahic  mountains, 
•'  particularly  in  the  Giant's  Causeway  in  Ireland,  and  very  rcmark- 
**  ably  in  a  basaltic  columnar  mountain  called  Compass  Hill,  in  the 
^  island  Can  nay,  one  of  the  Hebrides,  described  by  George  Deoip- 
f<  ster,  Esq.  in  the  Transactions  of  the  Society  qf  Antiquaries  ia 
f  Scotland,  Vol.  I,"  See  Mineralogy  of  the  South- west  pan  of 
Staffordshire,  by  James  Keir,  Esq.  F.  R.  S.  published  in  Shaw* 
'  History  of  Staffordshire,  Vol.  I. 

Mr.  Kirwan  states  the  specific  gravity  of  Rowley  rag.  which  he  calls 
ferrilife,  at  2748 ;  and  assigns  its  mckmg  point  at  gS-^'of  Wedgwood's 
pyrometer/  ... 
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tion   of  minute  globulea,   ivluch  are  genentlly  nearhf 
spherkaJ,    but  somebmes    elongate^,    and    wbicb   as^ 
thickly  diaBeininated  through  the  soaas*     The  colour  of 
these  globules  is  consiclerably  lighter  than  that  of  the 
glaas  ;  they  are  commonly  grayish-brown,  sometimes  in^ 
dining  to  chocolate  brown^  aiid^  when  they  have  beea 
formod  near  the  interior  suriace  of  the  cavities  in  the 
glass,  they  project,  and  resemble  a  cluster  of  small  seeds. 
Their  diameter  rarely  exceeds  a  line,  and  seldom  attains 
that  size,  as,  in  general,  they  are  so  near  to  one  anotberi 
that  their  surfaces  touch   before  they  can  acquire  consi- 
derable magnitude.      In  the   process  of  cooling,    they 
adapt  their  form  to  their  confined  situation,  fJl  up  every 
interstice,    and  finally  present    a  homogeneous    body^ 
wholly  unlike  glass,  and  equally  unlike  the  parent  basalt. 
Wlaeo  the  union  of  the  little  globules  has  been  imper- 
fectly effected,    the  fracture  of  the  mass  indicates  iei 
structure,    by  numerdus   BiidUte  conchoidal  fractures^ 
which  display  the  form  of  each  globule.    But,  if  the 
arrangement  has  extended  a  little  farther,  all  these  sub* 
divisioos  are  entirely  lost ;   the  mass  becomes  perfectly 
compact,  bas  an  even  or  a  flat  conchoidal  fracture,  is 
nearly  of  the  sione  hardness  as  the  glass,  is  commonly 
of  a  efaooolate  celour,  graduating  into  a  brownisli^blaok, 
and  the  intensity  of  the  colour  increases  in  proportion  ^ 
the  degree  to  which  the  arrangement  has  extended.     Its 
asp^^t  is  ratlier  greasy  ;  and  it  much  re&embles  some  va« 
rieties  of  jasper,  in  the  compactness  of  its  texture,  aod 
in  its  opacity.     Its  magnetic  action  is  extrentely  feeblf • 
Il»  specific  gravity  appears  to  be  2.9^. 

3d.  If  the  mass  were  now  rapidly  cooled,  it  is  obvious 

that  the  result  would  be  the  substance  I  have  just  de- 

scribtd;  but,  if  die  tempcratuje  adapted  to  the  farther 

arrangemeiit    of    its    particles    be    continued,'  another 
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Cfhange  is  imaiediately  comitieoced,  by  tbe  progress  of 
which  it  acquires  a  more  stony  texture,  much  greater 
tenacity,  and  its  colour  deepens  as  these  changes  advance, 
till  it  becomes  absolutely  black.     Sometimes  this  altera- 
tion  is  eflPected  by  a  gradual  transition,    the  limits  of 
which  cannot  be  assigned,   but  more  generally  by  tiie 
formation  of  secondary  spheroids,   in  tbe  heart  of  the 
compact  jaspiclcous  substances      These  spheroids  differ 
essentially  from  those  iirst  described  ;  the  Centres  of  their 
formation  arc  more  remote  from  each  other,  and  their 
magnitude  is  proportionably  greater,  sometimes  extend- 
ing to  a  diameter  of  two  inches,   and  seeming  oniv  to 
be  limited   by   contact   with    tbe  })eriplier'es  of    otlier 
spheroids.      They   are  radiated,    with    distinct   fibres; 
sometimes  the  fibres  res^emble  those  of  brown  hssiatites, 
and  somctimi^  they  are  fasciculated  irregulariy,  so  as  to 
be  very  similar  in  appearance  to  the  argiJUceous  iron 
.ores    rendered    prismatic  by    torrefactton.      They  are 
generally  well  defined,    and  easily  separable  from  the 
mass  they  are  engaged  in  ;  and  often  the  fibres  dividual 
equal  distances  from  the  centre,  so  as  to  detach  portiocs 
•of   the  spheroid   in   concentric  coats.      7'hc  transverse 
'fracture  of  the  fibres  is  compact  and  fine  grained  ;   the 
•colour,  black  ;    and  the  hardness  somewhat   infisrior  to 
that  of  t!ic  basaltic  glass.     When   two  of  the  spheriods 
come  into  contact  by  mutual  enlargement,  no  intermix- 
^     tare  of  their  fibres  seems  to  take  place ;   they  appear 
equally  impenetrable,    and,   as  neither  can   penetrate, 
•  both  are  compressed,   and  their  limits  are  defined  br  a 
plane,    at  which  a   separation  readily  takes  place,  and 
eacli  of  the  sides  is  invested  with  a  rusty  colour.     When 
several  splieroids  come  in  contact  on   the  same  level, 
thity  are  formed  by  mutual  pressure  into  pretty  regular 
prisms,  whose  divif^ion  is  perfectly  defined ;  and,  when  a 
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spheroid  is  surrounded  oq  all  sides  by  others^  it  is  cgm*. 
pressed  into  an  irregular  polybedi-on. 

4tb.  Tlie transition  from  this  fibrous  state  to  a  different^ 
arrangeoienty  seems  to  be  very  rapid  \  for  the  centre  of, 
most  of  the  spheroids  becomes  compact,  before  they  at«: 
tain  tlie  diameter  of  half  an  inch.  As  the  fibrous  struc- 
tui'e  propagates  itself  by  radiating  into  the  unarranged 
mass»  the  compact  nucleus  which  supplies  its  place  gra« 
dually  extends,  till  it  finally  attains  the  limits. of  tha 
spheroids;  and  the  same  arrangement  pervades  the 
matter  compirchcndcd  betwecii  tliem.  Tlie  mass  has 
now  assumed  a  compact  stony  texture,  and  possesses 
great  tenacity.  Its  hardness  is  somewhat  inferior  to  that 
of  the  glf»s  from  which  jt  was  formed.  Its  action  on  the 
magnetic  needle  is  very  considerable.  Its  specific 
gravity  is  2.933.  Its  colour  is  black,  inclining  to  steel 
gray:  it  is  absolutely  opaque,  and  only  reflects  light 
from  a  few  minute  points.  Though  the  divisions  be** 
twees  tfae  spberiods  are  rendered  imperceptible  to  the 
eye,  they  are  not  obliterated,  and  their  rusty  surfaces 
are  often  disclosed  by  an  attempt  to  fracture  the  mass. 

5tb.  A  continuation  of  the  temperature  favourable  to 
arrangement,  speedily  induces  another  change.  The 
texture  of  the  mass  becomes  more  granular,  its  colour 
rather  more  gray,  and  the  brilliant  points  larger  and 
more  numerous:  nor  is  it  long  before  these  brilliant 
moIeeuldH  arrange  themselves  into  regular  forms;  and, 
finally,  the  whole  mass  beconjes  pervaded  by  thin  crys^- 
talline  laminae^,  which  intersect  it  in  every  direction,  and, 
form  projecting  crystals  in  the  cavities.  The  hardness  of 
the  basis  seems  to  continue  nearly  the  same ;  but  the 
aggregate  action  of  the  basis,  and  of  the  imbedded  crys- 
tais,  on  the  magnetic  needle,  is  prodigiously  increased. 
It  appears  to  possess  some  polarity  ;   and  minute  frag« 
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is  somewhat  increased,  as  il  is  now  2.949^     Tfa6  crystmk 

i^ntained  in  it,  when  •ecanitned  by  a  mkro^opey  appear 

to  be  fiasei^ufi  of  slender  prisms,  nearly  reouiif^lar,  ler^ 

minated  by  planes  perpendicular  t&  the  aitis  ;  tWy  are 

extremely  brilliant ;  their  colour  is  greenieb>-blaek ;  they 

^e  harder  than  glass,  and  fusible  at  the  b)ow«^pe  \  thmr 

are  suspended  by  the  act><)n  of  a  magnet.     Ttey  are 

arranged  nearly  side*  by  side,   but  not  accumulat^^  in 

thickness,  so  that  they  present  the  appearance  of  broad 

thiti  laminae  ;    they  cross  one  another  at  M  an^es,  but 

always  on  nearly  the  same  plane  ;    and  the  iatttiAa  thus 

formed  is  often  three  or  four  lines  long,  and  frdiii  a  line 

to  a  line  and  a  hulf  broad^  but  extremely  thin  *, 

It  seems  obvious,  that  an  equalized  tempieratufa  wtald 
have  rendered  the  whole  similar  to  tb%  Hubstanoe  htft 
described  ;  and  it  may  be  fairly  inferred,  that  by  a'con^ 
tinuance  of  heat,  the  minute  crystals  would  have  been 
augmented  in  their  dimensions,  by  the  acoetsien  of 
piolecules  still  engaged  in  the  basis,  or  by  the  union  of 
several  crystals,  till  they  acquired  stifBcieirt  magnitude 
for  their  nature  to  be  absokitely  determined  by  the 
usual  modes  of  investigation.  It  is  probable,  however, 
if  such  precautions  hud  been  taken  as  might  bare  se^* 
cured  this  degree  of  perfection   in  the  ulterior  IresuH, 

*  It  may  be  obsrtved,  that  UiGoaviiics  which  existed  in  the  giM8 
•arc  not  oh!iteratt>(l  durijig  the  uibscqueiu  proccsi»es«  tbotigh  iliflir  ii>- 
terior  fiurfi>ces  undergo  soi«c  change.  The  minute  glfibiilcs  first 
/ormed  often  bccoipc  prominent,  und  prnjert  into  ihe  caviiie*^.  Thfie 
minote  points  are  soon  oV>liierated  hy  tlw?  I.Kcr  curves  of  the  fibToi«i 
spheroids,  which  j^ive  a  mamellatcd  f».rrD  to  the  inferiors  bf  tbc 
covities;  and,  when  the  crystals  arc  jrenemied  m  the  mass,  ih*^ 
fhoot  into  50^ne  of  tbt  cavitieiis  md  hue  ihem  with'  ifafcir  briUiant 

that 
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that  i^6  tanm  vrmHA  6«djr  have  eftbibittd  an  uni&PHi 
aspect,  atid  that  th^  irnerestiiig  initial  phenomima  wovU 
net  liave  b«eti  dttoovered  ^ 

Tbare  are  «omt  cohsideralions  'wbi«)li  appear  to  pSrr  a 
partial  eaplanatloil  of  th«  f^rftiatioti  of  the  glokndas,  aad 
df  the  raHiated  i^beroids.    ft  h  well  aseertaitied  that  Iteeut 
ia  emitted  by  all  bodies,  iti  tlidr  4^hdnge  from  a  gasanitiB 
to  a  iieid  state,  atld  also  in  timt  change  from^iluid  te  E 
solid  stkte.     It  is  Teaftonab^h  to  suppose,  that  heat  may 
'jiso  be  emitted  in  those  chHftg^  of  arrangement  frbkd^ 
aflbet  the  internal  texture  of  a  4ody ,  after  it  hua  attamat 
an   appa^etftly  MJid  state*     'Thlit  a  0utce«ision  of  $ucb 
ehanges  does  actually  take  place,  appl^ar^  to  me  ilcuwiii^ 
^ftrated  by  the  appearanc^efi  I  hate  deseribed,  and  by  the 
increase  of  »pecifie  gravity,  which  aaeim  to  keeip  paott 
«  trifh  the  it^rrial  changes  ef  the  substance.    It  w«Mrfd  ap^* 
pear,  that  these  changes  are  eau4«d  by  a  gradual  dimi* 
nation  of  temperature,  which  permits  certain  laws  to  kk 
^tiee  peculiar  arrangements  among  the  particles  of  the 
glass.     When  sererai  of  these  particle  enter  into 


*  In  il>b  and  the  succeeding  paragrnphs,  the  word  molecule  i» 
used  in  the  sense  assigned  to  it  by  Hauy  and  l^oIomieUf  and  is  under- 
MAOcl  to  repfes^tit  the  peculiar  solicts,  of  def^rrite  romposiiion  and  itt- 
t&rtM^  fsrm,  th<  aceannulatfon  of  which,  fertns  tfie  erjfSfili  ^ 
SBiacral  suhnaAoH.  /Stiiih  msleeoltij  pitsenntig  their  ibrai  ani  dair 
s$f«ntiol  cl)aiyAcieriftUC8,  may  bs  e^Qinictad  Cr<nsk  ineat  sfyttala  by  m^ 
ch^nical  division^  and  may  be  lubdivided  as  far  as  our  senses  can  re* 
co^iiise  thetn*  Though  we  cannot  by  mechanical  means  directly 
divide  them  into  their  elementary  particles,  we  are  Enabled  to  effect 
this  hy  chemical  solmioti,  the  onfy  power  to  which  their  aggnegatiofi 
fteMs.  It  will  be  evident,  from  the  oliserratipAs  that  follow,  ttfttl 
dm  incKasd  to  adopt  the  tngenimis  idea  of  llolotnieti,  that  nnmy 
juppufeui^y  boaiQgcaeoos  rock»  are  coilipoiinds  of  the  minute  mel^ 
cules  of  several  species  of  minerals;  and  that,  where  a  suitable  op- 
portunity is  given,  these  witt-  devaiept'lheinsslvTl  by,  the  formation  df 
ibeir  peculiar  crystals. 

new 
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new  bond  of  association ,  they  must  form  a  minuter  pointy 
from  which  heat  must  issue  in  every  direction.  That 
heat  will  gradually  propagate  itself,  till  the  temperature 
of  the  glass  is  equalized  ;  and  then  the  recurrence  of  the 
circumstances  which  induced  the  first  particles  to  ar- 
range, will  cause  o^r  particles  to  arrange  also»  which 
the  attraction  of  aggregation  will  dispose  round  the  point 
first  formed,  A  second  emission  of  heat  in  every  direc- 
tion will  take  place ;  the  temperature  will  again  be 
equalized  ;  and  again  another  concentric  coat  of  arranged 
particles  will  apply  itself  to  the  little  globule.  But,  at 
the  time  when  the  central  point  of  this  globule  was 
formed',  the  equality  of  temperature,  in  the  mass  of  gkcss^. 
would  probably  cause  a  number  of  similar  points  to  be  I 
generated.  The  formation  of  each  roust  proceed  in  a  si-  ^ 
nilar  manner  to  what  I  have  described,  till  their  surfaces  , 
touch,  and  all  the  glass  be  converted  io to  the  saoie  sub* 
stance. 

These  globules  are  tl^erefore  formed  of  concentric 
^oats,  but  they  are  also  radiated.  Every  one  must  have 
remarked  the  connection  that  almost  uniformly  epsts^ 
between  the  radiated  structure  and  the  formation  by  con- 
centric coat&  There  are  few  radiated  substances  which 
are  not  divisible  into  concentri^:  fragments;  and  as  few 
concentric  arrangements  which  are  not  radiaCed.  Of  the 
first,  it  may  be  sufficient  to  mention  heematites ;  of  the 
second,  calcareous  stalactites.  The  tendency  to  this  union 
of  structure,  may  perhaps  be  produced  by  the  radiation 
of  the  emitted  heat,  or  moisture,  if  the  solution  be  aque- 
ous ;  and  the  divisions  of  the  coats  will  naturally  take 
place  at  those  pauses  in  the  accumulation  of  particles, 
which  the  momentary  emission  of  heat  necessarily  in- 
duced. 

TO  BE  CONTINUED  IN  OUft.  NEXT. 

« 
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Tnquints  rtspeciing  the  tinning  of  Copper^  Pewter^  and 

Pottiry.    By  3/.  Proust. 

(Concluded  from  Page  217.) 

J\l.  FOURMY  has  published,  in  the  Journal  de  Phy- 
sique,  vol.  LV.  a  memoir  on  glazed  pottery  and  other 
baked  earthen-ware*. 

I  freely  confess,  tliat  if  I  was  extremely  well  pleased 
on  perusing  that  memoir,  with  the  theory  which  it  has 
given  us  of  the  product  of  our  arts  in  this  line,  liiso 
saw  with  much  pain  that  it  has  lost  a  little  of  its  merit 
by  the  exaggerated  opinions  which  it  contains,  and  whicii 
want  that  rigorous  accuracy  from  which  a  disinterested 
author  ought  never  to  depart  f. 

I  do  not  see  how  the  author  can  justify  himself  from 
the  charge  of  exaggeration.  He  condemns  without  ex- 
ception every  kind  of  pottery,  the  English  as  well  as  the 
rest,  and  assures  us  that,  not  to  mention  their  other  de- 
fects, which  are  not  inconsiderable,  it  u  sufficient  that 
their  glazings  contain  metals  to  render  them  more  or  less 
dangerous. 

•  Sec  the  fot!irth  volume  of  the  preseiU  scries  of  this  work,  p.  141. 

\  M.  Proust  transcribes  here  several  passages  from  the  meitiotr  of 
M.  Foorniy.  This  memoir  is  too  well  known  in  France  for  it  to  be 
Decease ry  (o  insert  ihem,  and  the  more  so  as  they  are  sufficiently  indt- 
cated  by  ihe  critical  examination  which  follows.  It  is  not  necessary  to 
apprise  our  readers,  that  we  are  far  from  being  of  the  same  opinion 
with  M.  Proust  on  this  subject  \  they  will  soon  perceive,  that  if  the 
'  inventor  of  the  hygioccramcs  (wholesome  pottery)  has  exaggerated  the 
dangers  of  the  metallic  glazings,  though  he  s  lys  in  express  words,  it 
wouH  be  etaggeration  to  pretend  that  a  glazing  which  ctmiaint  Uad  can" 
not  passilfy  be  innocenit  M.  Proust  has  not  less  exaggerated  the  grounds 
of  security  in  the  qse  of  glazed  poUery  in  general,  whilst  some  has  been 
met  with  in  commerce,  which  had  all  the  appearance  of  the  English 
clay>  and  which  formed  with  vinegar  acetate  of  lead,  of  which  he 
bimKlf  cites  an  example.    Note  of  the  French  Editor. 

But 
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Kui  wmdd  it  oet  be  bettar  to  seit  aside  generalitief 
vhich  prove  nothing,  and  to  demonstrate  their  unwhole- 
iomeness  by  facts.  To  announce  to  the  public  that  tlie- 
irholesamfness  will  distinguish  the  ht/gioc€rd7nes  of  the  au- 
thor^ or  the  new  glazed  pottery  which  he  nnnfaiicturea, 
t^ov^  ail  other  glased  potteryi  and  petiery  that  contain  dan- 
gerous metals,  is  really  doing  nothing  more  than  giving  a 
bad  name  to  the  productions  of  others,  in  order  to  recom> 
iMnd  his  own  ;  but  this  is  not  demonstrating  that  ours  are 
iosievcerames  (unwholesome  pottery.)  Accoi*dingIy  the 
complete  security  in  which  Europe  remains  in  thb  re- 
spect, notwithstanding  the  publicatioo  of  a  memoir 
M'hidi  appears  t6  have  been  calculated  to  alarm  it,  is  a 
proof  that  &1.  Fourniy,  who  has  otherwise  treated  t/ji's 
branch  of  industry  in  a  learned  manner,  has  not  yet  ob- 
tained the  confidence  of  the  public  in  what  he  says  rela- 
tive to  tlieir  insalubrity  ;  and  as  long  as  his  hygiocerames 
^hall  not  1k3  distributed  over  ail  Europe  us  substitutes  for 
ihe  ware  wiiich  he  condemns,  ail  the  world  wiH  coutinue 
to  use  the  Knglish  pottery  *. 

But  let  us  resume  the  examination  of  the  opinions  of 
M,  Fourm.y. 

Itt  the  tirst  place,  arsenic  ii>  never  employed  as  an  in- 
gredient im  the  p^lazing  of  pottery.  If  the  painter  who 
decorates  it  puts  it  into  ^ome  colour,  into  the  cobak  for 
'example,  in  orJer  to  heiorhten  its  beauty,  the  arsenic  is 
volatilizecl  during  the  baking.  This  cannot  be  doubted  ; 
liowever^  the  name  of  arsenic  is  very  well  calculated  to 

*.  As  tlic  author  has  j;ivcn  so  many  proofs  of  sound  WIcal  reason- 
ing, and  U  ctriainly  not  ignorant  how  slowly  the  most  usjcful  in\cn- 
fious  mii^ce  ihcir  way  wiih  ihc  public,  how  could  he  conclude  that 
tlial  of  tlic  hygi<  ceramcs  was  opposed  by  general  opinion,  bccaufe  it 
had  not  \*: thill  a  f^w  months  supplanted  ihc  productions  of  the  nianu* 
iMsiories  cf  all  Europe.    Note  of  ihc  P'rcuch  EdiJor. 

Strike 
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strike  an  alarm.  Could  this  be  the  design  of  the  author  J 
I  should  be  unwilling  to  believe.it. 

The  ot|ier  colours  are  applied  with  iron^  tin^  copper^ 
lead,  antimony » mauganese,  gold,  silver^  &c.  The  glasses 
of  lead  apd  of  borax  serve  as  their  flax,  and  among  these 
oxydes^  those  of  lead,  of  copper^  and  of  antimony,  can 
create  suspicions  only  with  those  persons  who  are  igno- 
rant that  the  vitrifaction  causes  their  solubility  entirely  to 
disappear.  Have  lemon-juice,  verjuice,  vinegar,  sorrel, 
salt,  or  the  fats,  ever  beeu  known  to  carry  away  with 
them  any  particles  of  these  oxydes  ?  Has  any  one  seen 
the  colours  of  the  glazings  dissolve  or  disappear  suddenly 
or  in  the  course  of  time,  even  after  many  years  ?  It  is 
the  friction  of  the  knives  and  forks,  and  the  scowering 
with  sand,  which  continually  wear  off  the  enamel;  but 
the  aliments  cannot  do  it,  since  they  cannot  dissolve  it  *i 
This  is  a  fact  which  is  open  to  the  eyes  of  .every  one. 

Sometimes  oxyde  of  copper  is  mix^  in  the  glazing  to 
give  it  a  green  tinge ;.  this  colour  is  applied  to  th^  out- 
side .of  the  ware,  generally  for  soup-dishes,  coffee-pots, 
cups,  &e. ;  but  it  is  always  so  well  dissolved  and  vitrified 
by  the  oxydes  of  lead,  of  tin,  and  sand,  ths^t  th^re  is  no 
•xample  of  the  aliments  having  carried  away  the  smallest 
portion  of  .it.  The  glazings  which  are  liable  to  crack 
and  separate  in  small  leaves,  and  which  open  a  passage 
.  to  the  liquids,  whereby  they  penetrate  into  the  paste  so 
as  to  spoil  and  contaminate  it  with  a  burnt  taste,  \vhicb) 
in  shorty  have  all  the  defects  with  which  M.  FmNrnTy  re- 

ft 

*  It  is  far  ffom  being  an  universally  admitted  priaeiple,  that  the  vi- 
trified oxyde  or  lead  is  una^tackable  by  ihe  v^etable  actda,  with  the  aid 
of  heat.  In  a  sulntsquent  note  a  proof  tbali  be  adduced  to  the  con* 
trary,  which  M-  Proust  will  not  be  able  to  controvert.  Note  of  th« 
French  Editor. 

Vol.  VI. — Second  Srrie^.  P  p  proacbe^ 
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preaches  them,  keep  nevertheless  with  all  their  colours  as 
long  as  the  pottery  lasts. 

With  respect  to  the  white  grazing  composed  of  oxydes 

•  of  lead,  of  tin,  of  sand,  and  of  saft,  how  should  it  be  ca- 
pable of  being  attacked  by  the  afimentary  acids,  since 
nitric  acid,  at  30  degrees,  when  kept  in  a  plate  of  glazed 
pottery  for  the  space  of  forty-eight  and  sixty  hours, 
cannot  separate  from  rt  any  metallic  parts  capable  of  be- 
ing estimated,  nor  even  deprive  it  of  its  brilliancy. 

I  have  found  some  glaged  pottery  from  which  nitric 
acid,  after  having  femained  in  it  for  a  long  time,  separated 
some  lead,  btit  in  such  small  qirantity,  that  the  sulphate 
of  potash  was  unable  to  precipitate  it :  it  required  the 
application  of  a  stronger  and  more  certain  re-agent, 
such  as  sulphurated  hydrogene,  in  order  to  render  it 
perceptible. 

'  The  more  common  pottery  has,  in  this  respect,  the  same 
advantages  as  the  best.  We  must  take  care  not  to  con* 
found  it  with  mere  glazed  earthen-ware,  which  does  not 
by  any  means  equal  it,  since  the  glazing  of  the  better 
sort  recefives  two  vitrifactions ;  the  one  for  the  pur- 
pose of  affecting  the  reciprocal  solution  of  the  three  in- 
gredients which  are  employed  in  it,  and  the  otber  to 
fu^  the  glass  which  results  from  it,  and  which  remains 
Opon  the  Surface  of^tbe  paste.  This  enamel,  though  more 
surcharged  with  lead,  and  more  tender  in  the  vessels  des- 
tined for  cooking  victuals,  than  in  those  which  serve  only 
for  the  table,  acquires  nevertheless  the  property  of  pre- 

•  venting  the  action  of  the  acids,  by  reason  of  the  hard- 
ness which  the  vitrifaction  has  communicated  to  it,  and 
the  smoothness  of  its  surface.  In  order  to  corrode  it,  it 
would  be  necessary  to  reduce  it  to  powder,  and  to  boil  it 
with  the  acids.  In  that  case  it  would  certainly  dissolve ; 
for  the  hardest  glasses  cannot  resist  this  operation. 

Moreover, 
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^Toreover,  as  we  do  not  eat  any  thing  pvepared  with 
nitric  acid,  there  is  no  instance,  of  our  glazed,  pottery^ 
either  fine  or  common ,  having  communicated  to  the  alU 
xnents  any  thing  that  could  prove  injurious  even  to  th^  most 
delicate  health.  We  may  therefore  continue  to  use  all 
wares  of  this  kind  with  the  utmost  confidence,  and  as 
long  as  the  arts  shall  not  have  furnished  us  with  any 
more  perfect,  we  may  safely  say  that  we  eat  out  of  Ay. 
gtacerantes. 

I  shall  now  reply  to  the  fourth  assertion  of  ^I.  Fourmy* 
The  lustre  of  the  glazings  is  an  effect  inseparable  from. all 
glass,  of  whatever  kind  it  be,  or  of  every  bath  of  glass 
well  fused  upon  the  paste.  This  is  a  quality  very  inde« 
pendent  of  the  oxydes  of  lead,  and  which  will  never  en^ 
able  us  to  judge  whether  the  latter  abound  more  in  one 
glazing  than  in  another.  As  to  the  colour,  which  he  says 
is  of  a  disagreeable  olive  cast,  I  ask  the  readers  who 
see  this  warie  daily  upon  their  tables,  whether  they  have 
ever  fcMrmed  the  same  opinion^ 

Let  us  consider  the  fifth  assertion.  If  this  glazing  be 
capable  of  resisting  the  nitric  aci^,  how  should  it  yield  to 
that  of  the  lemon^  to  vinegar,  and  to  verjuice  ?  It  oiust 
be  admitted,  moreover,  that  the  disasters  which  are  oc- 
casioned in  course  of  time  by  this  poison  are  very  slow 
and  very  rare  ;  for  we  never  hear  of  any  physician  being 
called  in  in  order  to  stop  the  progress  of  accidents  occar 
sioned  by  the  English  pottery, 

M-  Fourmy  advances,  in  hi^  sixth  assertiony  fhathari 
bodies  scratch  this  ware.  The  point  of  the  knife  would 
need  to  be  well  steeled,  and  to  be  applied  with  great 
force,  in  order  to  produce  any  scratches  in  this  glazing  ; 
but  Mnratches  are  produced  also  upon  silver,  crystal,  and 
porcellain.  Are  these  defects  sufficient  to  authorize  a 
proscription  of  the  English  pottery  ?  The  liquids  pene- 

P  p  i>  trate 
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trate  into  the  paste,  &c.  This  is  a  defect  that  has  been 
observed  in  tht  pottery  of  the  manufactory  of  Pont  du 
Choux,  at  Phris ;  but  it  is  only  a  supposition  witli  regard 
fb  the  English  pottery. 

He  assures  us,  in  his  seventh  asseition,  that  these  wares 
have  little  durability.  He  is  sure  that  if  we  let  a  plate 
fail  to  the  ground  it  will  break  to  pieces  ;  and  certainly 
it  i^  only  these  accidents  that  prevent  our  seeing  the  de- 
struction of  the  glassing.  Would  the  hygiocerames  of 
Fourmy  last  longer  in  this  respect  than  a  plate  of 
pottery. 

Finally,  he  concludes,  in  his  eighth  assertion,  that  ht 
has  demonstrated  that  both  of  these  kinds  of  potierj/  are 
dangerous.  M.  Fourmy  is  in  the  right,  as  to  the  first :  it 
is  a  fact  which  has  long  been  known  to  all  Europe ;  but 
as  to  glazed  and  English  pottery,  their  reputation  has 
hitherto  not  suffered  the  slightest  blemish. 

Latterly  the  application  of  glass  in  powder  fop  gla^ng 
'pottery  haS  been  announced  as  a  new  discovery.  This 
happy  idea  belongs  to  M.  Cbaptal,  who.,  since  the  year 
1789,  has  pt|t  It  into  execution  in  bis  manufactories, 
*  I  hope,  he  ssiys,  that  if  this  process  is  introduced  into 
the  workshops,  it  will  soon  receive  every  degree  of  per- 
lectroh  of  which  it  is  capable  :  two  powerful  motives 
Dtight  to  induce  this  artists  to  occupy  themselves  with  it. 
The  fiM  is,  that  this  glazing  is  attended  with  no  danger ; 
the  ^tond,  that  it  is  less  expensive.  The  interest  of 
the  public,  and  that  of  the  manufacturer,  both  afford 
reajion  to  hope  chat  it  will  be  adopted,  and  t  hope  that 
|he  period  Is  near  at  hand  *, 

Conclusion, 

^  This  passage,  of  which  M.  Protul.does  not  ^oiiioo  the  coQUoe 
ivhenoe  he  has  Uktn  it,  it  to  be  found  in  a  uiemoir  inter  led  in  the 
^con4  Toltld)^  fit  tb^  '*  Annales  de  Chimie/'  p.  7^.  T)ie  use  which  he 

makes 
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Conclusion. 

•  » 

The  project  of  using  zinc  as  an  ingredient  in  the  tin* 
ning  of  cntinary  vessels  and  utensils  is  already  an  old 
one  ;  it  appears  that  Dr.  Malonin  was  the  first  who  sug- 
gested the  idea.  The  danger  resulting  from  the  use  of 
copper  has  revived  it  from  time  to  time,  as  we  see  from 
the  different  tinnings  and  alloys  proposed  to  academies^ 
and  in  commerce,  and  latterly  by  M.  Buschendorf,  at 
Leipzic. 

Though  the  accidents  with  which  lead  seems  to  threaten 
as,  when  it  enters  in  too  great  quantity  into  tlie  tinning, 
ought  to  concur  with  those  occasioned  by  the  copper,^  to 
cause  zinc  to  be  immediately  adopted  as  the  (nore  whole- 
ftomc,  no  person  in  Europe  has  yet  tried  it. 

The  general  agreement  of  all  nations,  in  this  respect^ 
sufficiently  proves  that  its  inconveniences  have  been  per- 
seived  ;  and  they  are  indeed  numerous. 

1 .  Zinc  dissolves  more  speedily  and  more  easily  in  the 
alimentary  acids  than  iron,  copper,  tin,  and  lead. 

2.  it  has  a  disagreeable  taste,  probably  of  an  enietip 
naturp,  whieb  its  solutions  communicate  to  the  aliments  ; 

makef  of  It  requires  some  observations  from  as.  1.  It  is  not  merely 
glass,  it  is  the  fusible  clay  of  Murviel  and  glass  reduced  to  powder, 
which  form  the  composition  of  M.  ChaptaPs  glazing.  S.  If  it  should 
be  said,  "  it  is  fifteen  years  since  this  process  has  been  published,  and 
it  is  not  adopted  throu|^hout  all  Europe,  consequently  it  is  opposed  by 
the  general  9pipuon«"  M.  Proust  would  surely  not  approve  of  this  man* 
ner  of  reasoning,  which  nevertheless  would  only  be  the  application  of 
one  of  his  arguments  against  the  hygioceramcs.  S.  Finally,  we  read 
in  the  same  memoir  (he  following  passage,  which  proves  at  least  thai 
M.  Proust  was  not  authorized  in  advancing  as  a  prindple  universally 
received,  ihat  the  glass  of  Jead  is  Insoloble  by  the  matters  which  enter 
into  our  aliments :  "  Every  one  knows  how  dangerous  the  metallic 
glaziogn  arc,  since  the  acids,  the  oib,  and  the  iau,  have  a  very  de- 
cided solvent  action  upoi^  them."    Note  of  the  French  Edit^. 

whijcl^ 
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ivhich  agrees  with  the  opinion  of  the  German  pbysiciam, 
who  prescribe  it  as  a  purgative. 

3.  The  ordinary  impurity  of  the  zinc  of  commerce  : 
in  Germany,  from  whence  it  is  obtained  by  all  the  rest  of 
Europe  *,  it  is  extracted  indirectly  from  the  minerals 
with  which  it  is  combined,  such  as  iron,  copper,  lead, 
and  arsenic ;  these  metals,  though  iu  small  quantity, 
cannot  fail  to  increase  the  repugnance  which  h95  every 
where  been  excited  against  its  use. 

4.  Zinc,  mixed  with  tin,  in  a  proportion  inferior  to 
that  prescribed  by  Buschendorf,  forms  an  alloy  which  is 
decomposed  in  ftision  by  the  approximation  or  crystalli- 
zation of  the  particles  of  the  first.  Hence  results,  With 
the  copper  articles  to  which  it  is  applied,  a  rough  tin- 
ping,  full  of  granulations  which  refuse  to  incorporate 
with  the  tin,  and  which  cannot  be  made  to  disappear 
without  hammering  the  pieces ;  an  operation  which  ac- 
celerates their  destruction,  and  which  alone  woidd  be 
sufficient  to  double  the  price  of  the  tinning, 

.  5.  This  tinning,  which  is  so  difficult,  and  the  succ^^ 
of  which  is  uncertain  even  with  small  articles,  is  im[Nrac« 
ticable  with  those  of  a  middling  and  large  size  :  it  burns 
with  the  greatest  rapidity,  and  it  leaves  them  covered 
with  a  black  scoria',  which  cannot  be  removed  without 
^craping  them  afresh. 

6.  The  alloy  of  zinc  with  tin,  in  equal  parts,  is  like- 
wise not  of  such  a  nature  as  to  admit  of  being  wrought  at 
pleasure ;  and  as  it  also  has  the  defect  of  sufiering  the 
zinc  to  be  dissolved  with  extreme  facility,  it  has  justly 
been  condemned  wherever  it  has  been  proposed.  In  short 
zinc,  compared  with  tin,  as  a  metal  propec  for  guarding 

*  1  waa  unable  to  obtain  aioc  of  Alcar  for  the.porpoie  of  esaminiDg 
^ts  purity. 
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us  against  the  danger  of  copper,  has  notliing  to  repom- 
mend  it. 

Lead,  a  dangerous  metal  when  oxy dated ^  is  not.&o 
formidable  when  takers  in  the  metallic  state.  At  least  no 
well-authenticated  case  has  been  adduced  which  can  af- 
ford reason  to  be  alarmed  at  having  swallowed  grains,  of 
tin  more  or  less  cliarged  with  lead,  or  particles  detached 
from  utensils  by  the  friction  of  the  spoons,  or,  finally, 
shot,  notwithstanding  the  arsenic  contained  in  the  latter. 

The  alloying  of  lead  with  the  tin  used  for  tinning 
renders  tiic  former  less  susceptible  of  solution  in  the  ali- 
mentary acids  than  has  hitherto  been  imagined  ;  but  we 
ought  cliieHy  to  keep  to  the  tinning  with  hue  tin,  as  it  is 
more  salubrious  in  every  state,  auJ  very  well, adapted  for 
securing  us  against  the  copper,  ^\ithout  its  being  ueces- 
sary  to  have  recourse  either  to  zinc  or  lead. 

There  are  nevertheless  several  circumstances  in  the 
brazier^s  art  which  render  an  alloy  of  4  or  5  parts  of  lead 
to  J 00  of  tin,  indispensibly  necessary  both  for  the  tin- 
ning of  irregular  pieces  and  for  strengthening  the  bot- 
toms of  certain  domestic  utensils,  the  making  of  whicli 
afresh,  without  any  particular  utility,  would  prove  very 
burtbensome  to  the  indigent. 

The  tinnings,  which  are  too  much  charged  with  lead, 
can  hardly  expose  tha  health  to  any  danger.  It  is  to  the 
wast  of  attention  in  having  the  utensils  ne^  tinned  as 
soon  as  they  require  it,  rather  than  to  any  fault  of  the 
tinning  itself,  that  the  dangers  of  which  we  here  speak 
are  to  be  attributed. 

The  body  of  artisans  who  use  copper  vessels  for  the 
boiling  of  sugar,  and  all  the  alimentary  and  medicinal 
preparations  in  which  it  is  an  ingredient,  could  not  sub- 
mit to  use  the  same  method  of  tinning  which  is  employed 
for  domestic  purposes  ^  because,  in  wodcs  on  large  scales, 

there 
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there  occur  causes  of  a  more  rapid  destroctioa,  which 
cannot  be  prevented.  The  only  means  of  ensuring  the 
public  safety  in  this  respect,  is  by  an  appeal  to  the  con- 
science and  the  humanity  of  the  persons  w'ho  practise 
these  arts,  and  by  punishing  severely  those  who,  for 
want  of  vigilance,  should  be  so  unfortunate  as  to  endan- 
ger the  lives  of  their  fellow-citi^ens. 

As  to  the'copper  measures  which  are  still  at  the  present 
day  in  use  for  selling  oil,  the  interest  of  the  public  health 
loudly  demands  that  they  should  be  speedily  and  entirely 
prohibited.  Th^  case  is  not  the  same  with  regard  to  the 
buckets  which  are  used  for  carrying  water  into  the 
houses,  for  not  to  mention  that  there  is  no  instance  of 
their  having  occasioned  the  slightest  accident,  the  water 
of  Madrid  has  the  property  of  incrusting  the  interior  of 
the  vessels  with  an  earthy  deposition,  which  performs  the 
office  of  the  best  tinning. 

The  scarcity  of  fuel  may  be  an  obstacle  to  the  bring- 
ing to  perfection  of  the  vessels  made  of  the  chiy  of  Alcor- 
-con.  The  potter  therefore  who  should  succeed  in  im- 
proving this  manufacture,  as  well  as  the  person  who 
should  discover  in  the  environs  of  Madrid  a  clay  of  the 
aame  quality  as  that  of  Zamora,  which  does  not  require 
to  be  glazed  for  the  common  use  of  the  kitchens,  would 
acquire  a  just  claim  to  the  public  gratitude. 

The  Alcorcon  earthen  vessels  ought  not  to  be  used  in 
the  Extraction  of  the  juice  of  lemons,  of  verjuice,  and 
other  similar  substances.  Those,  therefore,  who  prepare 
these  juices  for  the  purposes  of  sale  ought  indispensibly 
to  prepare  them  in  vessels  of  unglazed  earth,  of  glazed 
pottery,  of  tin,  or  in  wooden  tubs. 

M.  Fourmy  has  endeavoured  to  excite  apprehensions 
with  respect  to  the  English  pottery  and  pottery  in  gene- 
ral ;  but  his  asseitiokis  are  altogether  exaggerated. 

MetAed 
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^^JlffiMof^H^ngthe.gnsetttsi  pomhle  Effect fr^/m  a  first 
MootT^  of  which  the  Energy  is  subjjsci,  to  increase  or 
dimhmh,  within  certain  Limits^  attd  in  general  to  vary. 
at  pleasiere  the  Resistance  to  which  the  Effort  of  the  first 
Maoer  makes  an  Equilihrium  in  any  Machine  what  ever  ^ 
without  changing  the  Mechanism  of  the  Machine. 

By  R.  Prony. 
With  a  Plate, 
''    '      From  the  Bulletin  pes  Sciences. 

L  H£  probleiii  qf  meebnoicsy.of  which  the  solution  is 
vh^re  given,  k  one,  of  the  small  number  of  those,  whidi, 
.  le^iQg  to  Faults  independant  of  the  particular  jnecha* 
nism^of  the  machine  to^wbidi  they  are  applied,  offer »  in 
.their  solution^  ^.generality,  which  may  be  compared  wi& 
^  t.h^t  of  rational  mechanics  or  analysis. 

It  may  be  expressed  its  follows. 

**  Any  machine  whatever  being  constructed,  to  find, 
'  '^  without  changing  the  mechanism  of  the  machine,  a 
*^  nictbod  of  transmitting  to   it  the  action  of  the  first 
**  niover,  by  observing  the  following  conditions,  t/r. 

**  1st.  That  it  may  be  possible,  at  pleasure,  and  with 
**  ease  and  promptitude,  to  vai*y  the  resistance  against 
**  which  the  effort  of  the  first  mover  ought  continually  to 
^*  make  an  equilibrium  within  ttie  limits  of  dj^y  extent 
<*  that  may  be  required. 

^^  2dly.  That  tlie  resistance,  once  regulat^,  may 
**^  maintain  itself  rigorously  constant  until  the  moment 
'^  nhen  it  shall  be  judged  proper  to  increase  or  diraiiiisli 
**  t)ie  same.  .    . 

**  3dly.  That,  in  the  sudden  variations  of  which  tftc 

•  ^^.  effort  of  the  luHt  mioycr  may  be  capable,  tbe  variution 
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\*^  of  the  ipited  of  the  ibsieliiM  diall  MfNMT  Mfetietktm  ji 
*\*^  sohitkm  of  contintiity.'* 

'     I  am  now  going  to  apply  the  solution  that  I  have  dis< 
'  covered  of  tbi^  problem  to  the  dynanic  effect  of  wind.     It 
*  will  be  easy  to  make  the  san^  general  wbeo  tlie  other 
first  mQvers  shall  be  employed. 

O  O,  Plate  XIII.  is  the  Yerticat  arbor  to  which  wind- 
mill sails  are  adapted,  ee  e  ^^  is  an  assemblage  of  car- 
pentry of  which  one  of  the  spokes  O^  carries  a  carved 
piece  bdj  of  iron  or  steel. 

Vectical  a^ses  of  xotatioa  a^  Ite.  placed  romul  at  e^iial 
.  ^bstancn  o£  the  ask  OO^  divide  also^  iaco  espial  parts,  the 
circtun&rence  ifi  whieh  they  are  found.  Each  ef  tfaete 
»'axes  eardes  a  curred  pieea  a/^  ^t  kony  steel,  er  cop- 
per, .  in  stfch  a  aaaoer  that,  when  the  wind  aets  upoo  the 
sails,  the  curved  piece  6  d  presses  upon  one  of  the  curred 
pieces  a/,  and  causes  a  portiop  of  a  revoliitioQ  o€  the  Ver* 
tical  axis  to  which  it  is  fixed. 

The  curved  pieces  b  d  and  a/  ought  to  be  disposed  in 
such  manner  that  b  d^  pressing  on  one  of  the  curves  «/, 
begins  at  the  same  instant  to  act  upoo  the  curve  fol- 
lowing. The  number  of  axes  which  carry  these  curved 
pieces  tnust  be  determined  according  to  the  particular 
4^ircumstanees  of  each  case.  W<;  may  also  substitute  for 
bd  K  portion  of  a  toothed  wheel,  having  ils  centre  in  (be 
a^i^s  O'O,  and  place  portions  of  pinions  instead  of  the 
curved  pieces  af\  but  the  disposition  represented  in  the 
figure  is  praferable. 

£aeh  of  ttie  axes  a  carries  a  drum  wheel  ttrr,  (se# 
Figv  2y.  w.hieh  represents  an  ele^ation.of  one'of  tlie  axes  tf. 
Fig.  1,  which  is  the  plan,}  on  which  is  wound  a  cord, 
thkt  pusses  over  a  pitUey  p,  and  which  holds  suspended  Q. 
by  inean^  ef  the  lever  F  G|  upoa  which  this  weight  may 

^'  *         .   .  .  be 


b^sliil  and  placed  at  differeDtdlstauces  from  cbe  poifit  of 
support  G. 

The  same  axes  a  a  pass  through  the  pinions  f  7,  to 
which  tliej  are  not  fixed  ;  but  these  pinions  q  g  carry 
ratchets^  whiqh  bear  against  the  teeth  rr^  in  such  man- 
ner that  when  the  weight Q  tend$  to  raise  the  ratchet  yields,^ 
^nd  there  result^  no  other  movement  of  the  axis  a 
and  drum  wheel  ttrr^  than  the  ascension  of  the  lyeight 
dy  lior  any  action  on  the  'pinion  q  q.  But  from  the  in- 
stant that  the  curre  or  tooth  h  d  ceases  to  bear  against 
one  of  the  curves  or  teeth  a/^  after  having  caused  the 
corresponding  weigtit  Q  to  rise,  this  weight  Q  tends  to  re« 
descend  y  artd  then  the  set  of  teeth  rr  act  against  the 
ratchet,  so  that  Q  cannot'  descend  without  turning  the 
pinion  q  q  with  the  drum  wheel  ttrr. 

Tfa^  pinion  qq  works  into  the  wheel  AlB,  from  the 
moition  of  which  immediately  results  the  useful  effect  of 
the  machine ;  thps  die  effect  of  the  descent  of  one  of  the 
weights  Q,  is  co  solicit  tlie  wheel  A  B  to  motion,  or  td 
conUBoe  the  morion  jointly  with  all  the  other  ^^eights  Q, 
which  descend  at  the  same  time.  This  wheel  A  B  has 
oblique  teeth  G  D  underneath,  which  work  into  the 
the  teeth  of  the  wheel  C  £,  which  caused  the  buckets  S 
to  rise. 

The  alternate  motion  of  these  buckets  may  be  effected 
by  the  n^echanism  that  I  have  described  in  th^  first  vo- 
lume of  the  Memoirs  of  the  Institute. 

It  may  be  seen  from  the  preceding  description^  that 
the  machine  being  supposed  to  start  from  a  state  of  rest^ 
the  wind  will  at  first  raise  a  number  of  weights  d  suf- 
ficient to  put  this  machine  in  motion,  and  will  continue 
to  raise  new  weights,  according  as  those  heretofore  raised 
shall  fall ;  so  that  the  motion  once  commenced  will  be 
continued. 

Q  q  S    .  Among 


SCO  Method  of  obtaining  the  greatest  possible  Effect,  f£c. 

Among  the  nuitierou^  advantages  of  this  new  meoiia* 
nism  Tve  may  remark  the  following. 

1.  It  will  never  be  subject  to  any  violent  shock  or  jerk 
in  any  part  of  the  mechanism. 

2.  The  useful  effect  being  proportioned  to  the  num- 
ber of  weights  Qy  which  descQpd  at  the  same  time, 
tliis  effect  will  be  augmented  according  as  the  wind 
shall  become  stronger,  and  will  turn  the  sails  with  mor^ 

vclocitv. 

3.  The  weights  Q  being  moveable  along  the  leV^r  F  G, 
it  will  always  be  very  easy  to  place  them  in  such  man^ 
ner  as  to  obtain  that  ratio  of  the  effort  of  the  first 
mover  to  the  resistance  as  shall  produce  the  maximiiin  of 

effect. 

4.  It  resoUs  from  this  property,  that  the  weakest  wind 
may  be  employed  to  move  this  machine  in  circumstancef 
where  every  other  windmills  are  compelled  to  remain  x 
to  a  state  of  rest  \  this  advantage  is  very  important, 
^specially  with  respect  .to  agriculture*  The  windmill^ 
employed  for  watering  lands  are  frrquently  useless  for 
several  days  together,  and  this  inconvenience  is  more 
particularly  felt  in  times  of  drought :  a  machine  that  is 
able  to  move  with  the  slightest  breeze  offers  the  most  var 
luablc  advantages^ 

T  sl^ll  describe  this  ipachine  more  .it  large  in  a  mo. 
nioir  that  I  sliall  present  to  the  Institute  when  the  con- 
struction of  the  machine  I  am  erecting  ip  the  country 
^Uall  be  (iuishi'J, 
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300  Method  of  obtaining  tht  greatest  possible  Effect,  He. 

AmODg  the  noirierousl  advantages  of  this  new  mecha- 
nism we  may  remark  the  following. 

1.  It  will  never  be  subject  to  any  violent  shock  or  jerk 
in  any  part  of  the  mechanism. 

2.  The  useful  effect  being  proportioned  to  the  num- 
ber of  weiglits  Q,  which  descQpd  at  the  same  time, 
tills  effect  will  be  augmented  according  as  tlie  wind 
shall  become  stronger,  and  will  turn  the  sails  with  more 
vclocitr. 

3.  The  weights  Q.  being  moveable  along  the  letter  F  G, 
it  will  always  be  very  easy  to  place  them  in  such  man- 
ner as  to  obtain  that  ratio  of  the  effort  of  the  6rst 
mover  to  the  resistance  as  shall  produce  the  masimum  of 
effect. 

4.  It  resollfi  from  this  property,  tlmt  the  weakest  wind 
may  be  eihployed  to  move  this  raachioe  in  circumstance 
where  every  other  windmills  are  compelled  to  remain  ^ 
to  a  state  of  rest ;  this  advantage  is  very  important^ 
especially  witb.  respect  .to  agriculture.  The  windmilb 
employed  for  watering  lands  are  frequjently  ttteless  for 
several  days  together,  and  this  inconvenience  is  more 
particularly  felt  in  times  of  drought :  a  machine  that  is 
able  to  move  with  the  slightest  breeze  offers  the  most  vor 
Juable  advantages, 

T  sl^^ll  describe  this  ipachine  more  at  large  in  a  me» 
moir  that  I  sliall  present  to  the  Institute  when  the  con- 
struction of  the  machine  I  am  erecting  ip  the  counHy 

f&hall  be  tinisht-J, 
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SOO  Method  of  obtaining  the  greatest  possible  Effect^  He. 

AnioDg  the  numerous  advantages  of  this  new  mecha- 
nism we  may  remark  the  following. 

1.  It  will  never  be  subject  to  any  violent  shocl  or  jerk 
in  any  part  of  the  mechanism. 

2.  The  useful  effect  being  proportioned  to  the  num- 
ber of  weights  Q,  which  descQpd  at  the  same  time, 
this  effect  will  be  augmented  according  as  tlie  wind 
shall  become  strons;er,  and  will  turn  the  satis  with  more 

1 

vclocitr. 

« 

3.  The  weights  Q  being  moveable,  along  the  le^r  F  C^i 
it  will  always  be  very  easy  to  place  them  in  such  man* 
ner  as  to  obtain  that  ratio  of  the  effort  of  the  first 
mover  to  the  resistance  as  shall  produce  the  maximtmi  of 

effect. 

4.  It  resoUs  from  this  property,  that  the  weakest  wind 
may  be  employed  to  move  this  machine  in  circumstances 
where  every  other  windmills  are  -  compelled  to  remain  ^ 
to  a  state  of  rest ;  this  advantage  is  very  ioiportant^ 
especially  with,  respect  .to  agriculture*  The  windmill; 
employed  for  watering  lands  are  'frequently  tiseless  for 
several  days  together,  and  this  inconvenience  is  more 
particularly  felt  in  times  of  drought :  a  machine  that  is 
able  to  move  with  the  slightest  breeze  offers  the  most  var 
}uablc  advantages^ 

•  ♦ 

I  sl^pll  describe  this  machine  more  at  large  in  a  men 
nioir  that  I  sliajl  present  to  the  Institute  when  the  con- 
struction of  the  machine  I  am  erecting  in  the  country 
^hall  be  tlniaiht'd. 
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On  a  new  Process  far  preparing  the  Black  Oxtfd  of  JroiK 
(Martial  £tbiops)  \foUowed  by  an  Examination  tf  tliU 
Ojydy  and  of  its  Emplcynient  in  some  phannacetUical 
Coftipomds. 

By  Messrs.  Trusson  tfnc/  Bouillon-Lagrance. 
Fropi  the  Annales  de  Chimie. 

X  RON  is  a  metallic  substance,  ^vhicb  furnishes  a  great 
number  of  preparations  of  much  utility  in  various  ciis-> 
eases.     But  there  are  some  among  them,  the  processed 
for  which  are  varied  at  the  pleasure  of  the  persons  who 
prepare  them,  which,  at  first  sight,  must  appear  very 
astonishing  to  chemists  and   physicians.     Tliis  surprise 
will,  however,  soon  cease,  when  it  is  known  that,  to  the' 
present  day,  chemists  have  not  yet  come  to  an  unanimous 
decision   respecting    that  which  appears  to  be  of  the 
greatest  importance  in  medicine,  the  martial  ethiops  of 
Lemcrg  ;  for  it  is  to  him  that  the  discovery  of  it  belongs; 
His  process,  which  is  well  known  in  chemistry,  furnishes 
a  good  ethio]>,  but  it  requires  a  considerable  time  to  ob- 
tain a  very  small  quantity  of  it,  besides  which  it  demands 
innumerable  precautions,  and  lias  likewise  the  disadvan^o 
tage  of  passing  very  frequently  into  the  state  of  oxyd. 
The  chemists,  who  have  long  been  aware  of  these  cir- 
cumstances, have  endeavoured  to  remedy  them  by  pro- 
posing new  methods  for  preparing  this  medicine,  both  in 
order  to  abridge  the  operation,  and  to  obtain  a  larger 
quantity  in  less  time.     M.  Majault  is  one  of  the  (it*st  after 
Lemcrg  who  has  given  a  process ;  which  consists  in  mix« 
ing  with  the  sulphate  of  iron  any  fat  substance.     This 
process  would  be  a  tolerable  good  one,  were  it  not  at* 
tended  with  two  very  considerable  inconveniences.     The 
first,  whi<:h  ifi  the  least,  i^  that  the  whole  of  the  oxvd 
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of  iron  employed  is  nerer  reduced  to  the  state  of  black 
6xyi  ;  the  second  is,  tBat  ibis  ethiops  retains  a  smell  of 
rancid  fet,  t^bich  th^  longer  it  is  kept  beeomeii  the  more 
repulsire.  |A.  Jacquin  has  also  proposed  to  heat  to  red- 
ness the  oxyd  of  iron  resulting  from  the  precipitildeB  of 
the  mariial  salts  by  the  alkalies  with  olive  oit»  ok  any 
other  fat  matter.  This  process  is  attended  with  the  same 
inconvenience.  Messrs.  Rouelle,  Croar^,  and  others^ 
liave  added  to  the' process  of  Lemerg  a  certain  quanetj 
of  either  vegetable  or  mineral  acid  to  the  water  vmoi  m 
the  operation. 

This  addition  niay  promote  the  <»cydalion  of  tbe  filings^ 
but  the  oxyd  is  never  pure^  and  the  operation  is  always 
^try  tedious,' 

M.  Baum6  bad  advised  to  put  iron  filings  into  a  pa«  of 
earthen-ware,  to  cover  them  with  about  an  inch  or^two  of 
water,  to  place  the  pan  in  a  moist  situation, {guarded  from 
dust,  to  put  fresh  water  into  the  pan  in  pro{)ortion  as  it 
evaporated,  and  not  to  stir  the  matter.  When  it  is  to  be 
presumed  that  tliere  is  no  more  moisture,  tlic  surface, 
which  is  rusted,  is  removed,  and  put  apart,  and  iftider 
this  portion  are  found  the  dry  filings,  which  are  pettectiy 
black ;  these  are  then  pulverized. 

Josse,  a  practitioner  of  pharmacy  in  Paris,  has  com- 
municated to  the  Royal  Society  of  Medicine,  a  process 
for  speedily  obtaining  martial  ethiops.  He  recommends 
to  heat  to  redness  the  aperient  crocus  of  vutrs  (carbonate 
ttf  iron),  in  a  retort,  to  which  is  adapted,  without  luting, 
a  receiver  perforated  with  a  small  hole :  by  ttiis  means 
the  heat  disengages  the  carbonic  acid,  which  M.  ioasc 
suflPers  to  escape  through  the  bole  in  the  receiver,  and 
the  iron  remains  in  the  state  of  black  oxyde  in  powder. 
'  M.  Maret,  a  member  of  the  Academy  of  Dijon,  and 
afterwards  Van  Mons,  liave  prqpesed  to  ptciftpitat^\|^e 

sulphuric 
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sulphutic  ot  nitrie  solution  of  iron  by  amin6maC|  to  va«(k 
the  pyecipiute,  and  to  dry  it  quickly  in  close  vessels.  This 
precipitate  is  never  of  so  deep  a  black  as  the  ethidps 
ought  to  be  ;  besides  tchich,  is  it  not  an  acknowledged 
fiicty  that  precipitates  always  retain  a  portion  of  the 
substance  which  has  served  to  form  them  ?  The  ex- 
periments  of  Messrs.  Fourcroy  and  Darcet  give  additional 
support  to  these  observations.  (See  M^moires  and  Ob* 
servations  de  Chimie  par  M.  Fouvcroy.) 

Several  other  processes  have  ako  been  proposed  for 
sotoe  years  past. 

M.  Cbroly,  and  before  him  M.  Flamont|  an  apothe- 
cary at  Paris,  has  advised  to  impr^nate  water  with  an 
arbitrary  quantity  of  iron  filings  so  as  to  make  them  into  a 
leasts  without  excess  of  liquor ;  at  the  end  of  twenty- 
four  hours  to  be  absorbed,  and  the  matter  almost  entirely 
4ry;  to  this  added  a  new  portion  of  water,  and  this 
operation  is  repented  till  the  whole  of  the  iron  is  re- 
duced to  a  fin^  blacw^owder;  this  powder  is  thrown 
into  boiling  water,  and  after  the  grosser  matter  has 
been  suffered  to  subside,  it  is  decanted,  and  the  precipi- 
tate is  dried. 

M.  Deroaver  has  improved  and  abridged  this  process,, 
by  employing  half-oxydated  iron.  i 

M.  Vauquelin  has  also  described  a  method  for  the  pr«<  , 
paration  of  ethiops.     It  consists  in  taking  two  parts  of 
iron  in  fine  powder  and  one  part  of  red  oxyde  of  iron, 
putting    the    mixture  into   a  crucible,  and  heating  it 
strongly  for  the  space  of  two  honrs. 

Finally,  M.  Save  has  proposed  to  take  beatings  of  iron, 
to  porphyrize  them  with  a  little  water,  to  heat,  them  m 
%  crucible  to  desiccation,  and  then  to  ;ldd  a  little  oi). 

^ough  the  processes  which  w^^have  -just  emxni^nui^d . 
are  in  general  good,  yet  it  is  no  less  ceruin  that  they 
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,irary  id  their  results,  in  colour,  in  smell  and  in  soluUUtjTf 
either  in  some  ferruginous  preparation^  or  in  the  nmnnq' 
,in  which  the  acids  act  upon  these  o^^jrds. . 

If  we  add  tp  these  considerations,  the  more  or  Je^ 
considerable  space  of  time  which  must  be  employed  io 
order  to  obtain  .tl^eni,  and  the  various  quantities  which 
are  obtained  by  one  or  the  other  of  these  processes,  it 
will  be  conceived  of  how  ^reat  importance,  it  is  to.  re- 
iluce  to  certain  rules  a  preparation,  from  which  medicine 
.derivesgreat  advantages  in  several  diseases. 

By  proposing  a  process  at  the  same  time  simple  and 
easy,  invariably  affording  the.sapie  degree  of  oxydation, 
and  requiring  but  a  very  short  time  to  obtain. a  laige 
quantity,  we  conceive  wc.  shall  gratify  the  wishes  of 
apothecaries  and  all  those  who  study  ths  healing  art. 
.Uniformity  in  processes  cannot  but  be.  of  4ul vantage  to 
physic  -f  when  tlii;}  point  is  attuiiied,  the  efiects  ri^at  m^ 
be.  expected  from  medicines  will  be  more  certain. 

It  is  about  sixteen  years  sin^  M.  Trusson  prepared 
an  'Cthiops,  the  process  for  which  w*e  are  going  to  de- 
scribe. After  the  examination  we  had  made  of  it.  we 
thought  that  it  might  be  interesting  to  examine  this  oxyd 
again,  and  to  make  some  experiments  not  only  on  that 
prepared  at  such  a  remote  period,  but  likewise  to  com- 
pare it  to  otiiers. 

This  ethiops,  kept  in  a  vessel  very  carc^Iessly  covered, 

had  experienced   no  .alteration.      We  ascertained  that 

.there  is.no  diflerence  between  the  oxyd  prepared  sixteen 

years  since  and  that  of  late  preparation. 

..  This  trial  of  sixteen  years  is  quite  sufficient  to  prove 

the  superiority  of  this  oxyd  over  Lcmerg's  ethiops,  or 

others  made  by  known  processes.     It  is  certain  that  these 

;^]^ds.of  ethiops  in  general  readily  absorb  the  oxy^^of 
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tbe  ahiidsplMfrie  air  which  produces  a  v6rj  remvlnlble 
change  in  the  colour. 

The  process.  *  Take  piirified  sblpbate  of  itDn-^  diftsblve 
it  in  eight  parts  of  boiling  distilled  water^  and  Bk$p, 

Dissolve  likewise  one  part  of  crystalli2scd  carbonate  of 
fioda^  in  eight  to  ten  parts  bf  water,  |ind  fihre; 

Then  pour  by  degrees  the  carbonate  of  so^a  into  the 
solution  of  sulphate  of  iron ;  a  slight  'effierresceDce  is 
occasioned  by  the  disengagement  of  a  porti9P  ^  ^^^^ 
bonic  acid.  The  first  part  of  the  carbonate  of  *soda 
added  to  the  liquor  produces  a  precipitate  of  a  bright 
green ;  the  colour  of  the  succeeding  precipitates  yaries 
and  assumes  different  tints ;  and  in  general  the  greater 
the  quantity  of  the  sulphate  of  iron  decompoitdi  the 
darker  b  the  colour  of  the  precipitate. 

The  precipitate  must  then  be  levigated  till  th^  Watiir 
from  the  levigation  produces  no  alteration  either  4n  gallic 
alkohol  or  muriate  of  barytes.  Afterwards  dry  it  with 
a  gentle  heat^  and  add  to  each  ounce  of  this  substance 
three  drams  of  jacetic  acid  diluted  with  water  (distilled 
vinegair),  which  occasions  a  slight  effervescence.  Mix  it 
well  and  introduce  the  whole  as  speedily  as  possible  into 
a  stone  retort  covered  with  a  luting  of  clay^  or  an  iron 
retort ;  place  it  in  a  reverberating  furnace,  and  adapt  to  it 
a  tube  and  a  tubulated'  receiver,  provided  with  a  curved 
tube,  which  must  be  immersed  in  water.  Having  care* 
fully  luted  all  the  crevices  and  joints  (a  very  necessary 
precaution},  heat  by  degrees,  so  as  to  produce  a  powet-^ 
ful  heat  towards  the  conclusion  of  the  operation ;  foj^ 
the  quantity  of  half  a  pound,  it  ought  to  be  continued 
almost  two  hours.  A  liquor  passes  over^  which  is  trans- 
parent and  has  a  sligbtly-empyreumatic  smell ;  it  is  n6t 
acid  and  has  an  insipid,  taste.  Prussiate  of  potash  pro- 
duces iti  it  no  alteration  ;    it  fgrm^  a  precipitate  wiih 
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tineTWi^.    SoniB  carliQiuc  Mad  is  Uke^ae  lUMngagri 
during  the  operation. 

lip. thecretDElijzoui find  a  biilky  maUer  of  aT^rybean* 
tiful.bladcy  palyeruknt  and  wfy  soft  to  the  tom^hl 

.Thia  ctbiopa  pvoduces  no  s^niible  dfervescence  with 
acids,  even  though  dt  may  hav«  been  ^ade  for  -a  conft- 
detaUe  tine  andjpreserved  in  elose  vtsieh. 

If  exposed  to  the  air  for  a  fortnight,  effervescesice  is 
prodiiccd'  by  acids  withont  any  change  of  eolout. 

The  ethiops,  prepared  by  the  comni6n  proceases,  im- 
.b|bes  a  very  greajfc  quantity  of  oxygen ,  which  causes  it  to 
tum  brown.  This  absorption  i*  ^ill  more  strikiog,  when 
it  js  hpUed  in  water* 

,  Black  oxyd  pirepared  by  the  process  above  deacribed 
soon  turns  brown,  and  afterwards  pftssea  lo  red,  itbeo 
it  .is  toited.  The  colour  if  assumes  is  more  brilfiant 
than  that  which  under  similar  circamstances  cbb  ordi* 
i^y  kinds  of  etiiiops  would  exhibit. 

Sulphuric  add  exercises  vety  little  action  when  cold 
on  this  oxyd,  but  it  passes  successively  to  red  by  Ae  aid 
of  caloric,  and  its  total  dissolution  iftfter^vards  takes 
place ;  tlie  liquor  turns  to  a  brownish  red.  Thb  dissoh* 
tion  is  acconipanied  with  efervescence  vfhesk  tbe  oxyd 
hay  been  exposed  to  the  air. 

4JjkaJiAe  carbonates,  pure  alkalies,  and  lime  water 
produce  a  browni^  jnecipitate. 

.  Pri^s^iatfe  of  potash  and  gali  -nuts  turn  the  solution  to  a 
.d^rk  blue. 

.  Nitric  acid  dissolves  this  oxyd  without  the  dmngaee- 
tDm%  of  any  elastic  fluid,  it  requires  to  be  healed  fcr 
«me  time  before  a  complete  solution  of  the  oxyd  ban  be 
eflfected.  

Muriatic  acid  raptdKy  dissolves  it ;  a  very  smaH  quan- 
tity of  carbonic  acid  n  diset)gag«ld  if  the  oxyd^'of  iron 
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The  bdluseii  prepaved  with  this  oxyd  are  Very  ^ 
soil V are  eastiy  made  smooth;    they  have  a  swee^^ 
astringent  taste,   readily*  dissolve  in  water,   an4  kat^ 
behind  «  very  «inaU  quantity  i>f  iosoluble  matter^ 

The  sokition  exposed  to  the  air  always  preserves  a  dark 
green'colour,  and  does  not  change  turnsol. 

Thoie  prepared  with  iron-filings  are  not  so  easily  dis- 
sohsed  in  water >  the  liquor  is  yellowish.  The  most 
abundant  precipitate  forms  three  distinct  layers. 

The  first  is  a  very  delicate  substance  wliich  is  kept 
luspended 'by<  th6  water.  After  having  been  filtered, 
thefer  remains  On  the  ftltte  a  yellowish  matter,  which  wtien 
dry  has  a  yellow  colour. 

The  second  consists  t>f  acidulated  tartrite  of  potash, 
mixed  with  a  small  quantity  of  tartrite  of  lime. 

The  third  is  composed  of  iron ;  it  has  its  metallic 
lustre,  is  attracted  by  the  ioiulstone,  and  dissolves  in  suU 
phuric  acid  with  a  disengagement  of  hydrogen  gas. 

If,  in  the  second  place,  this  oxyd  be  employed  to  pre- 
pare martial  tinctures,  called  Ludovic  tinctures^  or  tar- 
tarised  tinctures,  it  affords  this  advantage,  that  much  less 
time  is  required  for  their  preparation. 

R  r  2  The 
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AniODg  the  nunierou!*  adrantages  of  this  new  media^ 
nism  we  may  remark  the  following. 

1.  It  will  never  be  subject  to  any  violent  shock  or  jerk 
in  any  part  of  the  mechanism. 

2.  The  iisc/ul  eflect  being  proportioned  to  the  num« 
her  of  weights  Q,  which  descQpd  at  the  same  time, 
this  cfTect  will  be  augmented  according  as  tlic  wind 
shall  become  stronger,  and  will  turn  the  sails  with  more 

yclocitr. 

3«  The  weights  Q  being  moveable. along  the  lei^r  F  G, 
it  will  always  be  very  easy  to  place  them  in  such  man- 
ner as  to  obtain  that  ratio  of  the  effort  of  the  6xst 
mover  to  the  resistance  as  shall  produce  the  maximiiro  of 

effect. 

4.  It  resoUs  from  this  property,  tltat  the  weakest  wind 
may  be  employed  to  move  this  machine  in  circumstancet 
where  every  other  windmills  are  compelb^d  to  remain 
in  a  state  of  rest ;  this  advantage  b  very  important, 
especially  with,  respect  .to  agriculture.  The  windmilli 
employed  for  watering  lands  are  ^fr^quently  useless  for 
several  days  together,  and  this  inconvenience  is  more 
particularly  felt  in  times  of  drought :  a  machine  that  is 
able  to  move  with  the  slightest  breeze  offers  the  n^ost  var 
|uablc  advantages^ 

T  sl^ll  describe  this  ipachine  more  at  large  in  a  me. 
nioir  that  I  shall  present  to  the  Institute  when  the  con- 
struction of  tlie  machine  I  am  erecting  ip  the  country 
f\xix\\  be  tin  is!  R' J. 
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main  for  twelve  hours^  The  infusion  was  then  drawn  oflP 
into  the  s^ondy*  and  aftir  standinglor  a  similar  pmod 
into  tb^  thirdly  wiiU-lafitlyaQto  the  fo9irtI^,.wiiio|i  had 
been  kept  empty  to  'r«oehre  the  saturated  iofusioo,  to 
be  fiirther  concentrated,  by  evaporation.  The  cocka 
belonging  to  each  cisteni,  when  once'tumedy  were  1^ 
cppA  toii^dnift  of  ihe'tafawoa4i«iiHiigi[>f  cM^teil^  . 

'IllMi.wh4e*^«iilio»di^dlJM«  MUMMt«ilQ^h%«fa|^ 
ralMg  ci^iera  wa»  ex^owi  ta^di»  htettpf  tile  tn^y  fomM'^ 
concentrated  so  as  to  resemble  thipk^^syrapf  m.yfkidkr 
fii»»tihcfUiriyi<»^yfe4»w<<to  t^fma/t-tig^igtilmv^i   it 
wa».tb<M|dfl*wi  off 'cleat*  fiom  ils  pi<lrtpi>ite4t»a>3%c<pi  . 
perboiler,  ia«>whUII;itii«a»''b«ik)A  Qm-:%.-dfm''Artn  mi- 
i/9f^mmi^f:9An§A$'  iiMihthoiBiitMDi'aefiiMdtBM*- 
ai^iiei^'tbajt  woilM  j^aAmk-of  itkb^qg-iKntttd  jidk>  Am- 
barrel^  nrfaei^  ^oRibneomtil^'jsod  it  bad^lbr'i^|MrtrMloe  jof 
pildb,  whioii4(>itiU,rolai»^   When: Uf^iitfiui^s  iMaAc 
quiMi itm  thMfMsg^syrnfit  I  fotin^  tbo  lumof-ftwi^  for 
figk)iff4be'iBif0O89$w^  cwMteace  to  :tha.e9U»ct|  prisfciw 
atjattofwiiitilig  4he'ftrlh6Frp«6giqp8i^f  ev«pta«tiMy  lite 
being  in  a  great  nwmirt  euif^ip^de^  by  riie»i>qc^l>tf o  fo^ 
m^tipn  ^  lougli  cwta-  bn  4lie^  s^aeo.of  tfiiB  M^^iQ^*'       < 

•Dr^'HcNvlioii  has  m^^e  a  6iQHlajP>«iMaot  from  Mj^ta-e* 
bolaa^f « wbith  4s  likely  •  to  •  be  -^Jdrensilly  iMffd,  both  for  ' 
taooiiig  dkid  dy  ing>i ' 

The  neighbourhood  of  Gottenburg  has  lately  ex|MH* 
enee<t  i  wondeiM  im^iWemetft  by  .the  ^9e%f  ^^IrdMbflTof 
bcnrmg'  oil*  wofksf  9t^'  a  mMiife/  Its-  st^ntl vilifikiitel;^  liKMne 
offensive,  than  nigbt-soih  do^  not  deter  the  frrmers  from 
carrying  it  fifty  or  si}|ty  miles  in  waggons.  It  is  said,  tbat 
ten  barffelsy  of  sixty  gallons  eaah, is  siifkiea^  for. one 
g\tedisli  -acre>  after  being  dikted^iritb'a  sufRdant  quan* 
jtity  of  water.    In  all  places  where  h€5rring»br|>ilchBids 
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«pe«ah«d,  mueir  of  this. kind  dPm«niire  may  Ik  obuined  s 
''^tnditisTresanieS'thatn  my'be'bad  mqsltpbntifulijr  ai 
Yarnaotttli,  and  such  placet  in  'Scotland  as  prepare  retl- 
herrings  for  sale.  This  composition  dUSirs  in  no  respect 
'^'oUi  the  'refuse  of  whale^blohber,  excepting  in  its  con- 
*taiAing  a  Jiortion  rff  seisUsaltyiiirhlcb  probably  may  increase 
'its  tvittnes  by  an  increase  of  stimulus. 
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£#iiw^iy8Bfmma,  of  ItevOraM,  Wappinj^,  ki  tite 
conntgr  of  ifickUnex,  MocbaMC ;  4m  a  meckmio)!  ap. 
^p^ratbs,  'by  aidiicii  the  raising  ofiballast  is  iwndeaMl  aMTe 
easy,  dniq>i  #nd  expedfltious,  and  which  nay  also  %e 
■m^^imA  to  iOther  ^Heful  purposas. 
flialcsif'Janiiaiylii,  1M4« 

'  W«i>Ltjii  La^^wa,  of  Bioa«diIlyy  m  the  emntf  t>f 
^ddlescaiy  Engineer  %  tor  an  improMaMiit  on  an  angilie 
4€  nmhjp^  for  aifArtting  conii  aecda/  and  fMjlney  Amd 
the  straw.    Dated  January  It^  tjBM. 

SAttoBL  Chxphet,  of  Nttwmarkety  in  the  eomity  of 
jBtalb^,  fiidar;  for  inipnHrainenlig  upon  Uts  of  bridlas. 
natad  janoary  16 j  1805. 

TbaiftAa  HAMJiqroil  Kbiidib,  of  Dufcf^alreBt,  Oros- 
venor-square,  in  the  cooiity  of  .Middlasea,  Sadksr ;  lor  a 
,t«rtouch-bos^  or  receptacle  formrtudg^^  of  gunpowdtr, 
ojynqpiNiJar  mi  \mAj  4mc  nbMging  ni]i9quiir}[.«r.artiU 
lei^/*flr  wmp  0thv  ftaacriytHW!  of  fife4Mins^ 
jPlMii  January  I9>  18te. 

£dw4w  T»v|ima»  of  &igfat|i,«i«a|«ii«f  m  Am  ooualy 
of  Sus«n>  Gentlenain  ^  for  an  i^sficpjari  llida:0rJMkhod 

of 


0f  keepog  in  tune  certain  musieai  iitftMMOtt  ^atltJ 
piano-forteSy  gtmnd  piano-fortes,  faarptichardB,  spimi^^ 
«nd  other  stringed  instrume.nts* 
Dated  January  83 ,  1805* 

JoHK  RoBaaT  Lucas,  of  Cbariton^-house,  in  the  county 
of  Somerset,  Esquire }  for  an  improrenient  in  the  art  or 
ikiethod  of  makings  spreading,  or  flattening  sbeet-^glass, 

« 

commoolj  called  German  sheet-glass,  plate-glaasi  or  any 
other  spread  glass  requiring  a  polished  surface. 
Dated  January  23,  1805. 

John  Joi9£J,  of  the  city  of  ChesteV,  Chemist;  for  a 
liquor  for  printing  and  dying  of  cotton,  linen,  and  wooUeo. 
Dated  January  S33,  1803.  . 

FaExmnicK  MoLLMSTON,  of  Hacia)ey«.wick,  in  tha^ 
eoulity  of  Middlesex,  Gentleman ;  for  a  cheibical  joom- 
potition,  and  method  of  applying  the  same,  in  the  pre- 

'  paration  of  hides,  skins,  and  leather,  silks,  taifetas,  and 
linen,  and  to  all  articles  already  made  of  skins  And  lea- 
ther, thereby  colouring  and  givhig  a  beautifnl  gloss  to 
the  same,  rendering  tbem  water-pfdof  and  impenetrable 
to  hot  or  corroding  liquids,  and  at  the  same  time  pi^-> 

.  serving  them  from  decay,  and  keeping  tbem  soft  and 
pliable.     Dated  Jaduary  93,  1805. 

*SiMBON  Thompsox^  of  Redcrosswwhftrf,  UpperTfaames- 
street,  in  the  city  of  London »  Coal-metchant ;  fbr  a 
J>ushel  or  busliels,  and  other  rae'asmies,  upon  a  ii|hr 
construction,  fet  measuring  Coals,  grain,  tiecd,  and  dther 

.  dry  measurable  conraiodities* 
Dated  January  23,  1805.  * 

Jambs  Barrett,  of  Saffron  Watderi^  in  dw  otmaty  of 
Essex,  Smith  and  Iron^monger ;  for  an  fanpteTemiit  in 
the  construction  of  malt-kilns,  so  as  to  prevent  dajMge 

.  frdm  iire«  aiid  to  sarc  foel  in  the  drying  of  jDalt« 
Dated  January  w,  l8j(H. 
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Specification  of  the  Patent  granted  to  Robert  Browk,  of 
the  Town  and  County  qf  the  Town  of  Nottingham^  Lace 
Manufacturer ;  for  a  Mdchbie  to  be  affixed  or  attached 
to  Horizontal  Warp  or  Vandyke  Knitting  Frames^  fgr 
the  Purpose  qf  manufactufing ^  by  a  more  mnpte,  neatf 
and  expeditious  Method  ^  jMce  or  Nett  Work  of  varioi^ 
figures  afid  Sualifiis^  with  Thready  SUk,  Cotton^ 
Worsted^  or  other  fitaterial  produced  from  Animal^  Vpr^ 
g'CtabU,  or  Mineril  Substances. 

Dated  May  14,  1804. 
With  a  Plate, 

J.  O  all  to  whom  these  presents  shall  eonne^  Aft* 
Now  KNOW  YE,  that  in  oocnpliance  with  the  said  provif^ 
i  die  said  Robert  Brown  do  hereby  declare  that  my  si^i^ 
anTentiM  is  described  by  the  plans  or  drawings  herf^ 
namt6  annexed,  {Plate  XIV.)  and  in  manner  following; 
that  is  to  say :  Letter  F  is  an  entire  perspective  pf  the 
«aid  machine  ktiached  to  the  horisontal  warp  or  vaa^ 
dyhe  knitting-frame.  Figs.  1,  8,  3»  4p  5,  t,  are  dmww 
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ings  of  the  minute  parts  of  the  separate  pieces  of  m^ 
chinery,  composing  together  the  said  mactMne,  which  I 
describe  and  explain  in  manner  following;  that  is  to 
say: 

Fig.  ly  represents  the  main  bar  of  the  said   machizw 
(witli  tlie  Imndles  to  work  it)    separated  from  ibe  other 
bars    with   which  it  is  when  working  connected.     It   is 
supported  at  t}»e  ends  upon  two  axles  (denoted  by  letters 
X  x)y  which  enter  a  hole  in  each  of  the  cranks  of  a  crank- 
bar,  in  the  saiiic  manner  as  in  the  old  horizontal  warp- 
trame  ;  -one  of  the  axles  is  moveable  (as  represented  by 
the  figure  of  tUe  axle  at  X),  for  the  greater  facility  of 
taking  off  or  putting  on  .tfic  bar.     Letters  8  S,  are  two 
slots  screwed  on   the  front-edge  of  the  bar,  in  order  to 
admit  the  screws  of  the   telegraph   (another  part  of  the 
said  machine  hereinafter  described),  and  represented  in 
the  said  drawings  by  letters  S  S,  Fig.  4.     b  i,  are  two 
catches,  with  an  upper  and  lower  stop  in  each,  for  hold- 
ing down  the  thumb  levers  attached  to  the  falling  bars, 
(other  parts  of  tlie  said  machine  hereinafter  described  and 
represented  in  the  said  drawings,  by  the  letters  a  a,  in 
figures   2  and  3),  when  the  said  thumb  levers  are  put 
under  the  lower  stops  of  the  said   catches.     Letter  wi,  is 
a  stop  similar  to  one  used  in  the  said  old  warp  frames  to 
keep  up  the  machine.     Letter  n,  is  a  stop  similar  also  to 
one   used  in   the  said  old  warp  frame,    to  regulate  the 
distance  at  which  the  guides  shall  enter  the  needles  when 
laying  the  threatls.     A,  (underneath  one  end  of  the  figure 
1)  represents  o:ie  of  the  end  bits  slotted,  two  of  which 
are  affixed  to  each  end  of  tlie  said  main  bar,  next  to  the 
stops  771  and  72,  by  screws  inserted  at  the  points  a  a^  in 
Fig.  1»     In  these  end  bits  the  axles  of  the  said  failing 
bars,  represented  by  letters  a  aa  a^  in  Figs.  2  and  3,  are 
supported,  and  work,  being  received  into  holes  perforated 

in 
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in  each  of  the  said  end  bits,  tapped  on  the  outside  to 
ndmit  a  regulating  screw.  The  end*bits  supporting  the 
upper  falling  bar  are  placed  with  the  perforated  parts 
upwards;  those  supporting  the  lower  failing  bar  are 
placed  with  the  perforated  parts  downwards.  Under- 
neatii  the  centfc  of  the  main  bar  is  a  tapped  hole  to  re- 
ceive tl>e  screw  W,  of  tlie  swing  bar,  as  reprjssented 
hereinafter  in  Fig.  5.      • 

Fig.  2,  represents  the  skeleton  of  the  bottom  falling 
bar  with  tapped  holes  for  the  screws,  which  fasten  the 
lead*. 

Fig.  3,  represents  the  top  falling  bar,  with  the  leads 
screwed  upon  its  upper  surface.  Letter  K,  is  a  single 
guide  lead  with  its  guides  cast  in  it ;  O  is  a  single  guides 
P  is  a  pioneer  lead  with  the  pioneers  cast  in  it ;  Q  is  a 
single  pioneer.  The  guide  leads  x>n  the  bottom  falling 
bar  are  screwed  to  the  under  surface,  and  underneath 
each  of  these  by  tlie  same  screw  is  fastened  the  pioneer 
lead  with  the  face  P  dowTiwards.  The  pioneers  are  for 
the  purpose  of  separating  threads  in  their  approach  to 
the  guides,  so  that  the  guides  may  fall  freely;  their 
number  is  equal  to  the  guides  on  one  bar,  or  to  half  the 
Bunaber  of  needles  in  the  frame.  The  letters  H  i,  in  Figs. 
2  and  3,  are  two  thumb  levers,  ofte  on  each  falling  bar, 
and  are  opposite  or  near  to  the  handles  on  the  aforesaid 
main  bo;x  when  the  machine  is  put  together.  They  are 
for  the  purpose  of  raising  or  letting  down  the  .respective 
falling  bars  as  hereinafter  represented,  under  the  descrip- 
tion of  Fig.  4  ;  and  they  are  so  attached  to  each  of  the 
said  falling  bars  by  a  screw,  as  to  have  play  sufficient 
for  being  thrown  off  or  put  under  the  stops  of  the 
catches. 

Fig.  4|  represents  the  telegraph  bar,  and  the  handle 
by  which  it  ismoyed.    It  is  a  slide  moving  above  th6 

S  8  2  before 


1 1  •     faiinufir  0  Machine  for  manufflituring  Zau 

l^foie  described  ch«kin4)ar,  and  is  attached  to  it  by  mrani 
of  the  screws  (S  S)  which  pass  through  the  slots  x  Tj  (re« 
presented  by  the  letters  S  S  in  Fig.  l )  ^d  eoter  into  the 
\ia ;  it  is  kept  steady  in  its  position  when  moved,  by  the 
beads  of  those  SQrews  being  larger  than  will  pass  through 
the  slots*     V  V  are  two  driversi  of  which,  on  the  tele» 
|[taph^s  motion,  Ihe  one  or  the  other  by  means  of  a  tooth 
on  the  lower  edge  drives  off  a  thumb  lever  from  one  of 
the  catches  {hb^  Fig.  1)9  and  lets  down  the  failing  bar 
to  which  the  thumb  lever  so  driven  off  is  attached  ;  3i  4t 
are  two  horizontal  pins  receiving  betwixt  them  the  crank 
#,  of  the  stretching  bar,  (another  part  of  the  said  machine 
hereinafter  described  under  Fig.  6)9  in  which  position 
the  said  stretching  bar  is  upon  the  motion  of  the  said 
telegraph  bar  carried  alternately  backwards  and  forwards, 
8Q  that  the  catches  k  and  e  in  Fig.  6,  may  in  turn  eater 
the  teeth  of  the  circular  rack  at  the  end  of  each  beam  oq 
"vhich  the  warp  is  wound  }  and  by  pressing  on  the  thumb 
bit  at,the  eictremity  of  the  saic^  crank  0,  the  stitches  are 
«|rawn  up. 

Fig,  5  represents  the  swing  bar ;  ^his  bar  is  attached  to 
the  bottom  of  the  aforesaid  main  bar  by  the  screw  W  in 
tlie  centre,  which  passes  through  into  the  said  main  bar. 
The  swing  bar  works  on  the  said  last-mentipned  screw, 
and  regulates  the  sideway  movement  of  the  machine, 
whilst  laying  the  threads  over  the  needles  by  its  ends 
stopping  against  the  inner  sides  of  the  cranks  of  the  crank 
bar,  it  has  a  slotted  bit  represented  by  letter y,  screwed 
on  each  end  for  its  adjustm.ent ;  5^and  6  arc  two  fiiiger 
bits,  by  which  either  end  of  the  swing  bar  is  pushed  in* 

Fig.  6  represents  the  stretching  bar,  tlie  use  of  which 
has  already  been  described  under  S  and  4  in  Fig.  4  \ 
this  bar  is  affixed  by  a  screw  passing  through  the  slot  at 
its  cod  to  an  arm,  fastened  on  the  side  piece  of  the  wood 

work 


cr  Neti''Work  if  varwus  Figures  an4  SuaUtifs.     8i7 

vork  («s  represented  in  the  perspective  eHtite  view  of  tht 
said  machine  and  frame,  letter  F)  Q. 

The  making  of  some  particular  species  of  lace  (as  her^ 
inafter  mentioned)  will  require  the  following  altera^ous  tv 
be  made  in  the  said  machine ;  namely :  that  the  afore*^ 
said  swing  and  telegraph  bars  be  taken  off,  and  that  ia 
their  ste«id  be  substituted  the  rack  (letter  E  underneath 
^^g-  1)9  which  on  these  occasions  is  fixed  to  the  aforesaid 
main  bar  on  the  upright  pin  or  pivot  (^,  Fig,  1),  Through 
the  centre  hole  (e.  Fig.  1.)  it  embraces  the  perpcridicular 
pin  (j^,  Fig.  2)  with  its  forked  end  ^  y  and  at  the  same 
time  admits  through  the  uprigiit  notch  /i,,  the  horizontal 
pin  (A,  Fig.  3).  By  means  of  these  two  pins  when  turned 
upon  its  pivot,  the  said  rack  moves  the  two  falling  burs 
in  opposite  directions ;  the  regulating  screws  in  the  a^r&r 
said  end  bits  being  drawn  back  to  give  liberty  to  this  ^o* 
tion,  which  is  regulated  in  distance  by  the  spring  D| 
receiving  into  its  notches  b  6,  the  teeth  of  the  falling  bars 
{b  b.  Figs.  2  and  3).  This  spring  is  scre«ied  to  tite  main 
t^ar  at  the  bole  </|  Fig,  1. 

Having  thus  described  the  different  parts  of  my  sai4 
Dew-invented  machine,  I  now  proceed  to  describe,  ^pe* 
^fy,  and  explain  the  mode  in  which  the  same  is  worked, 
•o  as  to  produce  the  lace  or  net-work  above-mentioned. 
The  warp  is  wpund  on  two  beams  with  arbors  or  spindles 
£»teiied  in  the  ends ;  which  arbors  are  supported  an4 
torn  on  screw-^points,  passing  through  arms  fixed  on  tbt 
side  pieces  of  the  wood* work,  and  entering  the  ends  of 
the  arbors.  Two  perforated  bobbins  are  put  on  the  arbors 
at  one  of  the  ^od^,  and  are  kept  from  turning  by  square 
l^arts  of  the  arbors  entering  into  correspondent  squares  in 
the  bobbins.  The  ends  of  a  line  are  fastened  to  bobbins, 
Md  %  weighi  $«S9l^Q4ed  ^n  the  line  i;^  keep  tbe  tbreadt 

tight 


3  IS      Patent  far  a  Mathitiefor  manufacturing  Lace 

tight  between  the  beams  and  the  needles  ;  as  "the  beams 
turn  round  by  the  threads  feeding  the  needles,  the  line 
trinds  round  the  bobbins  and  draws  up  the  weight,  which 
is  let  down  again  by  taking  the  bobbins  off  the  squares  of 
the  arbors. 

To  make  Brussels  lace,  the   machine  is  set  to  a  two- 
needle  shog  (a  technical  term*  for  its  sideway  movement 
at  the  distance  of  two  needles),  the  swing  bar  is  so  ad- 
justed, that  when  put  in  at  either  end  it  stops  the  side- 
way  movement  half  the  distance  it  \yould  otherwise  move. 
The  thumb  levers  attached  to  the  falling  bars  are  put 
.under  the  lower  stops   of  the  catches.     The  threads  on 
one  beam  are  entered  through  the  eyes  of  the  guides  on 
one  fdUins:  bar,  and  those  on  the  other  beam  through  the 
eyes  of  the  guides  on  the  other  falling  bar,  one  thread 
from  each  beam  enters  between  every  pioneer.     It  may 
be  necessary  to  remark  that  when  the  threads  are  much 
inclined  to  twist,  there  is,  exclusive   of  the  pioneers  al- 
ready described,    another  row   of  pioneers  used  which 
enters  between  the   threads  at  the  bottom  of  the  crank 
bar;    this  row  of  pioneers  is  made  of    straight   wires 
fastened  in  a  slip  of  wood,  which  is  supported  by  arms 
on  the  side  pieces  of  the  wood  work  or  fixed  to  the  crank 
bar ;  the  work  is  set  on  in  the  same  manner  as  in  the 
common  horizontal  warp  frame,  and   when  the  proper 
number  of  courses  (necessary  for  the  quality  of  the  lace 
(designed,  namely,  two  for  the  lace  now  describing)  are 
worked  with  the  swing  bar  in  on  the  right  hantl  or  floor 
fide,  the  telegraph  is  moved,  which  lets  down  one  of  the 
foiling  bars  so  low,  that  the  guides  on  it  will  not  lay  the 
threads  over  the  needles  \  the  swing  bar  is  then  pushed 
in  on  the  left  or  window  side,  and  the  machine  held  to 
the  right  or  floor  side^  and  the  threads  Uid  over,  half  of  ih« 
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OeeJles  which  form  loops  on  them  ;  the  swing  bar  is  thea 
pushed  in  on  the  right  or  fioor  side,  and  the  machine  held 

■ 

to  the  left  or  window  side ^  and  the  threads  are  luid  over 
the  other  half  of  the  needles  forming  loops  likewise  oa 
them  ;  the  whole  of  the  loops  are  then  brought  under  the 
needle  beards^  and  the  needles  pressed^  and  the  stitcher 
brought  over  the  loops;  the  thumb  is  then  pressed  on  thc^ 
thumb  lever  attached  to  the  bar  let  down  which  raises  it 
up,  and  the  lever  is  turned  under  the  lower  stop  of  th^ 
catch.  The  stitches  are  then  drawn  up  by  pressing  the 
thumb  on  the  thumb  bit  at  the  extremity  of  the  stretching 
"bar,  or  they  may  be  drawn  up  by  turning  the  beam  with 
the  hand.  Two  more  courses  are  then  made  as  before,* 
and  the  telegraph  is  moved  which  lets  down  the  other 
falling  bar,  and  the  swing  bar  and  machine  are  used  in 
the  same  manner  as  when  the  first  falling  bar  was  let 
down;  the  same  process  is  continued  to  the  end  of  thq 
piece. 

To  make  tactic  lace,  the  process  is  the  same  in  every 
respect  as  before  described  to  make  the  Brussels  lace, 
differing  only  by  letting  down  one  falling  bar  twice  in 
succession,  and  then  the  otjier  twice ;  whereas,  in  mak- 
ing the  Brussels  lace  the  falling  bars  are  let  down,  alter* 
nately. 

To  make  Valenciennes  lace,  the  alterations  are  to  be 
made  in  the  said  jnachind  as  explained  under  letter  Q^ 
after  the  description  of  Fig.  6  ;  the  machine  is  set  to  » 
one-needle  shog,  which  is  the  distance  of  its  sideway 
movement  for  laying  the  threads  over  one  needle ;  the 
threads  are  entered  through  the  guides  and  between  the 
pioneers,  in  the  same  manner  as  before  described  for 
making  the  Brussels  and  tactic  lace :  In  making  this  lace, 
the  machine  is  always  held  to  the  left  or  window  side, 

two 


tw6  courses  beifig  iKr6rked ;  the  lower  falling  bar  is  then 
let  down  by  the  thumb  tuniing  the  thumb  lever  from 
under  the  lower  stop  of  the  eatch ;  the  fklling  bars  are 
then  moved  one  niok  each  in  contrary  directions,  bj  the 
racic  whieh  causes  the  threads  through  the  guides  on  one 
tUling  bar  to  cross  those  on  the  other  fidling  bar.  The 
bar  that  was  let  down  being  raised  again  by  pressing  the 
tlhumb  on  the  thumb  lever  attached  to  it,  one  coarse  is 
worked  laying  the  threads  over  contrary  needles;  the 
same  falling  bar  is  again  let  down,  and  the  bars  are 
moved  by  the  rack  to  their  former  nicks,  when  two 
^courses  are  worked  the  same  as  at  the  beginning ;  the 
same  falliiig  bar  is  then  again  let  down,  and  both  £dljTig 
bars  are  mevcd  by  the  racks  into  contrary  nicks;  by 
turning  the  rack  the  contrary  way  to  that  which  crosses 
the  threads  the  last  time,  one  course  is  worked  with  the 
threads  crossed,  and  the  same  falling  bar  is  again  let 
down,  and  the  bars  are  moved  by  the  rack  into  the  nicks 
from  which  they  were  removed ;  the  falling  bar  is  then 
put  up,  and  the  above  process  is  repeated  to  the  end  of 
the  piece. 

I  have  thus  described  the  modes  of  making  the  three 
different  sorts  of  lace  above-mentioned,  as  the  most  satis- 
factory means  of  describing  the  nature  and  use  of  my 
said  invention,  reserving  to  myself  the  right  of  making 

•  - 

such  other  lace  or  net-work  as  the  said  madiine  is  capa- 
ble of  making,  by  varying  the  movements. 

In  witness  whereof,  &c. 
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}!^ci^atim  of  tht  Patent  grmHdio  VT^tttikU  WAJtkMi 
of  SkgfieU,  in  ikt  CoUnt^  f  hrk,  OptietAn ;  f&r  ^aii 
I'mpnmemtni  in  the  mounting  cf  Ghsse^^  etfftmmM 
cMUed  Opera  Glastes.    Dated  Aitgiist  4|  1604.  '     '  '^   *- 


With  a  Plate* 
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X  O  all  to  whom  these  presents  nhfefi  Ibi^  'ft: A 
Neir  KNOW  ys,  thalf  in.  compliance  Wirtk  the  skid  pco- 
▼ISO,  I  the'  said  Wittiaol  Wkrm  do  hereby  dctlare^  Ifiiff 
my  said  inMADioti  of  an  im^vettieiit  in  the  modt^Hng  dt 
glasses,  commonly  called  opera  glasses,  is  fully  descdbed 
aBd  asoanatned  as  l^^^ws;  tbatitfo  sayf  Themotmt- 
iiigs  of  all  opeiea  gtasnes  of  the  cMMon  ednsVhiceien  pb#* 
seSB  mo#e  or  lea^  th»^  conieal  mm^  bmng  one  Inbe^ 
spring,  or  drawer^  raised  ^b^^  aildtbe^i  ^^'  Pig.  t^- 
(Ffefee  3^Vli>  w4^e&  repvcfsc^ts-  a  mMnttttg  bf  a  nine- 
dra^  opieM  gtas9>  of  the  bofmmon  eotf^trtieHoh  wh^'^ut.' 
My  iti<renfloA  cMsiftCi  \it  miatking  thle  ihmiifttbgb  ^  sncH 
gliistftei  to  ooe^py  %ht  leist)  or' nearly  tht  ktot^  ]^s«]Mi( 
spaoQ  to  M4Mch  Ihey  are  eapaUe  ef  being  redn^d.  -  *f\kti 
I  petidm  hy  redueihg  the  tops  or  head4  of  the  ttitife^^ 
sprin|;«,  or  drawsy  to  an^horizontkl  pla:ne^  6f  feVc^  suffa<$e> 
ornearly^ia,  sothat^the  same  number  of  tub^s^  sprih^sr^- 
er  dnrwa,  repre^nted in Rg.  I,  majrbe  cont^ed >ithid: 
the  space  of  the  exterior  case  abed  oFthat  figorti. 

To  mdttat  a  glass  to  occupy  the  least  possible  ^aee,  t 
uake^  li  groove  or  cavity  in  the  tiead  of  each  tube,  sprin^^ 
or  dra^w,  sniSEciefitly  deep  to  i^cehre  the  nctet  wHbin  it ; 
the  interior  tube  or  head  having  a  riYig  s>t  otheir  cOntri^ 
irance  widiin  its  cavity ^  by  whiall  the  tuba  ma^  b*  drawn 
oat,  see  section  Fig.  2.  But  as  it  will  be  found  perhapl 
equally  convenient,  and  less  expensive,  that  the  head  of 
the  first  or  interior  tube  should  projtqt  abov#  tht  others,  t 
•  lF%qu  IFf .r-4te€0im  9xKiEs«  Tt  tt^ki 
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nake  tkem  as  representee!  in  Fig.  3^  which  occu|^es 
bmtIj  the  least  possible  npaee,  * 

.  i  apprehend  that  by  referring  to  the  drawings  in  the 
9iargin  of  theae  presents,  the  nature  of  my  inventioD^  and 
^e  manner  of  carrying  the  same  into  exatetion^  will  be 
evident  to  the  meanest  capacity. 

Fig*  1  represents  a  nine^draw  opera  glass^  of  the  com- 
pon  coQitruetioni  shut  up. 

Fig.  2  is  a  lotion  of  my  improved  opera  ghus  with 
sine  draws,  exhibiting  the  manner  in  which  the  groores 
ace  made,  and  the  tubes,  springs,  or  draws,  connectied 
together. 

Fig.  S  represents  my  improvement  shut  up,  widi  the 
head  of  the  first  or  interior  tube  projecting. 

Fig.  4  exhibits  the  same  with  the  whole  of  the  tube 
sunk  within  the  exterior  case. 

The  abore-^escribed  improvement  permits  all  ihe  tubes 
to  be  drawn  out  to  their  full  length,  so  as  to  giw  tba 
greatest  possible  extension,  whereas  in  those  of  tbe  com- 
mon^ construction  the  widest  draw  is  as  much  shorter 
than  the  smallest,  as  the  conjoint  thickness  of  the  spriiig 
heads  being  nearly  one*third  part  of  the  opeta  glass. 
Fig.  !•  From  the  form  of  the  opera  glasses  of  the  com* 
mon  construction,  the  edges  of  the^prings  are  very  liable 
to  he  injured  by  wear,  which  upconvenience  ia  obviated 
by  my  improvement. 

-  It  is  perhaps  unnecessary  to  mention,  that  glasses  may 
be  mounted  according  to  my  improvement  either  in  gold, 
silver,  gilt,  phted,  brass^  or  any  other  material  of  wbida 
they  are  at  present  nsade. 

In  witness  whereof,  &c. 


J|F«t^SMMe 
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« 

Sfiec^atwn  of  the  Patent  granted  to  Robert  Raik^ ,  the 
Younger^  i^the  Town  and  Part  iff  HuU^  in  the  County 
qfYorky  Tanner  and  Glue jnunrnfacturer ;  for  the  making 
and  mamifaciuring  of  hard  Glue  from  the  Tail^  Fins^ 
and  other  Parts  of  the  Whale-fish. 

Dated  November  22,  18a4« 

.X  O  all  to  whpm  these  presents  shall  come,  &c. 
Now  KNOW  Y£,  that  iu  pursuance  of  the  said  proviso, 
I  the  said  Robert  Raines  do  declare,  that  my  said  inven- 
tion for  making  and  manufacturing  hard  glue  from  the 
tail,  fins,  and  other  parts  of  the  whale-6sh,  is  as  foUowsi* 
In  preparing  and  manufacturing  is  as  follows.  The  tail, 
fins,  and  all  other  gristly  parts  of  the  fish,  are  cut  iuto 
pieces  of  fourteen  or  fifteen  poufids  weight.  Such  pieces 
are  then  put  into  boiling  water,  and  kept  hot  by  a  slow 
fire  for  half  an  hour,  in  order  to  extract  the  oil  and 
grease,  that  the  next  process  may  take  effect.  The  next 
process  is  to  steep  the  pieces  of  fish  in  fresh  water  forty* 
eight  hours,  and  which  steeping  is  to  be  repeated  four, 
times,  having  fresh  water  each  time.  Then  take  one  ton 
of  fish,  thus  prepared,  with  one  hundred  and  twenty 
gallons  of  fresh,  spring,  ,or  soft  water,  which  boil  toge^ 
ther  twelve  hours  in  a  common  glue  bag.  Then  put  out 
the  fii^-e,  and  take  out  the  bag,  and  let  the  iagrediepts, 
which  will  have  been  strained  through  the  bag,  remain  Ia 
the  copper  half  an  .hour.  Then  add  twenty  pounds 
weight  of  pounded  alum.  After  mixing  these  ingredi^ 
cats  well,  let  them  remain  in  the  copper  twelve  houta 
more,  to  incorporate  with  each  other ;  it  must  then  be  let 
off  into  coolers,  and  when  coo}  laid  on  nets  to  dry,  tbe 
same  as  other  glue :  the  pr#giijation  is  then  complete. 
In  witness  whereof,  kc 

Ti  s 


Specifieation  of  the  Patent  granted  to  Tames  Rtav^   ^ 

thonayiey  in  the  HueenU  Cotmty,  frttland,  Engineer  fti 
the  Undertakers  rf  the  Grand  Canpl ;  for  sundty  Tbds] 
Jvtplements,  or  Apparatus  for  Storing  the  Earth  for 
Co&lf  midali  Kiiids  of  Minerals  and  subterrantous  Skb^ 
stances  J  kif  which  the  different  Strcfta  tnay  he  cut  ant  in 
(I  cheap  and  -^OipeditidUs  Manner^  pi  Cores  or  CyUn-^ 
fiers,  front  one  Inch  to  twenty  Inches  and  upwards  in 
tengthy  Mdfroni  two  Inches  to  twenty  Inches  and  up^ 

•  ^ards  iti  Diameter^  so  as  to  be  taken  up  tnlfr^  9t  am/ 
V^^pth  that  has  hitherto  been  bored;  hf  rthich,  not  only 

^  the  Spalijty^  of  such  Minerals  and  Suhsianees,  but  abo 
fhe  DedHhation  or  Dip  of  the  Strata  ^  can  be  ascprtained 
btyOTul  a  Fossibility  of  Mistake ;  and  rpkioh  Tooby  Im- 
pUments^  or  Apparatus y  are  also  adtfontageously  appKai' 
hte  tq  the  Purpose  of  sinking  for  Wdls,  a^ut  giving  Vtnt 
to  suhtentmeous  Water  in  Sogs^  and  dixindag  Mines 
find  Grounds y  and  ventilating  Pits,  and  other  fenrficiat 
f^rpofes*    P?te4  February  f  2,  U05. 

W-itb  ^  Plate, 

X  O  afl  to  ^hom  these  presents  shall  come,  kc. 
Kow  itNpw  yt,  that  in  .Coropliance  \rith  tbfs  said  pror 
VltOy  t  the  ^id  James  Ryati  do  hereby  desqribe  and  dsr 
ire)rt9.i(i  the  Mature  of  my  said  invention,  and  thd  mannet 
inr  which  the  ^me  Is  to  be  performed,  as  fpUows  ;  that  i$ 
to  ^y :  The  boring  apparatus  consist^  of  two  spring  ppl^ 
fixed  9»  iti  Frg.  20,  (see  Plate  XV.)  to  which  is  attached  by 
two  Kh^ios  or  cor^s,  a  rod  of  iron  or  other  m^tal  in  |oints, 
secared  to  each  other  by  screws  or  otherwise,  sp  that  the 
said  rod  l^ay  be  lengthened  or  shortened  in  ^he  usual 
^anoer,  ^nd  of  sundry  brt$  or  took  for  boring,  to  be 
fastened  to  the  farther  extremity  of  said  r^,  each  singly 
cpntf ived  t^r  pene^ating  fhoX  ptirticdlar  species  qt  soil 

•    best 
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b6st  to  which  it  is  adapted^  as  shall  be  hereafter  d&; 
«cribed  ;  and  of  several  auxiliary  impleoients  for  extract*^ 
ing.tfae  soil  from  the  hole  formed  by  the  said  borers,  and 
for  otherwise  assisting  the  operation  of  boring  as  shall 
hereafter  be  fiiUy  explained  herein. 

The  boring  instriiment  having  that  bit  fixed  to  it  bett  . 
auited  to  dm  soil  it  is  intended  to  penetrate,  and  being 
suspended  to  the  spring-poles,  is  to  be  put  in  motion  by 
a  handle  or  spar  fastened  to  it  at  right  angles,  as  in 
Fig..^,  or  by  a  crank  as  in  Fig.  6,  as  best  suits  thfe 
work.  The  use  of  having  two  spring  poles  is  to  keep 
the  rod  steady  to  the  perpendicular  line  of  the  hole, 
which  a  single  one  could  not  do,  as  its  motion  must  be 
performed  so  as  to  form  arcs  of  a  circle  by  its  extremity, 
which  musttmove  the  boring  rod  untrue  to  the  work* 

In  Fig,  20,  which  represents  this  part  of  the  operadon, 
A  A  exhibits  the  spring  pqles ;  fi  B  the  fulcrums  or  sup^ 
ports  on  which  the  said  pole6  rest ;  F  F,  the  chains  by 
Avhich  the  rod  is  fttached  to  the  poles ;  E  £,  the  handle 
^y  which  the  boring  rod  is  worked  ;  D,  the  boring  rod  ; 
an4  ^9  ^he  hole  or  excavation  formed  by  boring.  The 
spring  poles  A  A,  are  each  to  be  about  thirty  feet  long; 
joid  are  to  be  placed  s<>  as  to  work  within  about  two 
mche^  of  .Mcb  Other,  where  (he  chains  are  fastened  to 


As  the  soil  to  bj$  bored  is  of  Tarious  coi^stencies  in 

• 

di^^eiit  places,  atid  fit  diffiM'ent  depths  oftentimes  in  the 
same  place,  I  bav^  C0ptriv|sd  variMs  bits  to  be  attached 
to  the  boiing  rod  according  to  the  soil  to  be  bored,  which 
^u'e  as  foljpvrs,  and  which  j  shall  now  describe  iq  their 
order;  first,  a  bonng  bit  for  boring  earth;  second,  a 
Jbit  for  boritig  stiff  /clay  or  shale ;  third,  a  bit  contrived 
for  penetrating  hard  and  solid  rock;  fourth,  a  bit  for 
baripg  shale  ^ad  stone ;  and  fifths  a  bit  for  boring  earth, 

clay. 
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c]s^f  or  gmvely.  &c«  when  mixed  with  water,  and 
1  shall  denomiDataa  paddle  bit. 

K  The  bit  for  boring  earth  is  represented  in  Fig.  U 
It  consists  of  a  hollow  cylinder  A  of  iron,  tenninating  in 
H  conical  part  D,  at  whose  extremity  is  a  kind  of  chissel 
or  cutter  C ;  in  the  side  of  the  conical  part  is  contrived  a 
Tahre  opening  inwards,  represented  at  E,  it  has  a  screw 
B  at  its  upper  part  by  which  it  is  attached  ta  the  boring 
lod  when  used,  beneath  which  appears  the  method  by 
which  the  part  of  the  rod  fixed  to  it  is  fastened  to  the 
cylinder.  In  Fig.  2  is  represented  the  transverse  section 
of  this  instrument,  to  shew  n>ore  fully  tlie  construction 
of  the  valve  ;  in  this,  E  represents  the  valve  ;  F,  a  spring 
to  keep  it  gently  pressed  forward,  but  which  will  yield 
sa  as  to  admit  a  small  stone  occasionally  ^  D  is  the 
cylinder. 

3.  The  bit  for  boring  clay  or  shale  is  shewn  in  Fig.  3>. 
It  consists  of  four  cutters  A  A  A  A,  attached  to  the  rod  B, 
and  inclining  in  chissel-shaped  pointsf  this  cuts  out  a 
circular  grobve  or  channel,  leaving  a  core  of  day  within 
it,  which  is  removed  by  a  sort  of  tongs  contrived  for  thi^ 
purpose,  represented  in  Figs.  9  and  U*  In  these,  D 
aliews  the  head  of  the  tongs,  to  be  connected  with  the 
boring  rod  when  wanted ;  B  B,  two  sliort  arms  which  con- 
nect ti^e  handles  of  the  tongs  with  the  part  D,  by  joints 
similar  to  those  used  in  a  j^^iner's  rule ;  £,  a  sliding  part 
which  moves  on  a  button  or  pin  in  the  part  C,  whidi 
part  C  isL  formed  similarly  to  the  part  B ;  F  F  are  the 
claws  of  the  tongs,  formed  of  oblong  sections  of  a  cylin-« 
dcr  to  hold  the  core  formed  by  this  bit  the  more  firnjj ; 
they  are  also  serrated  at  their  extremities. 

FigSp  10  and  12,  represent  more  at  large  the  short 
armsr  B  in  the  two  positions,  when  open  and  wJien  shut. 
To  use  thqse  tongs,  tlie  part  D  must  be  depressed  till  the 

tongs 
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tongs  assume  the  mne  position  as  in  Figl  9 ;  they  ans 
then  to  be  lowered  on  the  core,  wliich  when  drawn  up 
they  will  hold  firoily,  by  the  action  of  the  arms  B  tend- 
ing  to  close  the  tongs  the  morci  the  greater  the  weight  is 
which  may  be  attached  to  the  claws  F  F.  Fig.  11 »  sliews 
the  tongs  when  surrounding  a  core  and  re^dy  to  drai^  it 
upwards.  Fig.  4,  shews  the  horizontal  section  of  the 
core  B^  and  of  the  channel  C  cut  by  the  chissel  or  cut** 
ters  A  of  the  bit^  Fig.  3. 

3.  The  bit  fpr  boring  hard  rock  consists  of  two  hollow 
iron  cylinders,   one  a  little  larger  than  the  other  and 
placed  outside  it ;  lead  is  then  run  into  the  space  betwedi 
them,  so  as  to  fill  it  all  except  the  part  B,  Fig.  6 ;  fWJiii 
the  cylinders  rise  two  upright  parts  C  C,  which  connect, 
them  with  the  boring  rod  to  which  is  attached  the  crank 
Gj  by  which  a  circular  motion  is  conjmunicated  to  thedbit  ;•- 
Dy  is  a  box  containing  water  and  sand,  which  fidlt  into 
the  Vacant  space  fi  through  the  pipe  E,  in  which  pipe 
are  tbifee  stnall  wires  connected  with  a  float  F  in  thebte. 
D ;  when  the  bit  is  worked  round,  the  float  will  also  ac* 
^lake  mption,  by  which  the  sand  and  water  will  be  made 
to  pass  finfely  through  the  pipe  by  the  wire  attached  to 
the  float.    This  instrument  works  like  a  stone-cuUef^. 
saw,  and  may  be  therefore  also  caHed  a  chxular  saw. 
One  made  on  dus  construction  on  a  small  scale  might  be 
nacfiil  for  the  stone*masons  and  statuaries  in  boring  stone 
and  marbte,  and  also  for  boring  rock  for  blasting,  for  ail. 
which  dsfs  I  chum  the.patent  right  to  it. 

The  instrument.  Fig.  8,  is  used  in  taking  up  the  mnd,. 
Ibrmed  by  the  working  of  the  above  tool,  from  th6  cir- 
cular chaand ;  it  consists  of  two  hollow  cylinders  similar, 
to  those  described  in  the  lait  boring  bit,  and  fixed  ^o  the* 
horing  rod  in  the  same  manner ;  the  space  between  the 
twe  9yliffdi^  ia  lafk  yacant  t^  tvceiye  tihe  mud ;  the  bou 

t«m 
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tom-  of  this  vacancy  is  closed  up  all  except  the  space:  D^ '  m 
in  vrhich  is  placed  a  valve,  opeHiing  inwards,  to  adaiMF  ' 
tbe  mud,  and  a  s'braper  C  to  take  it  up.    Fig.  7,  is  flie' 
horizontal  section  or  face  of  the  saw.    The  core  fonned 
by  this  bit  is  to  be  extracted  by  the  tongSj  Fig.  9,  al- 
leady  described. 

4*  l^e  bit  for  boring  shale  and  stone  consists  ctf  a 
cifCQlajr  rin,  to  which  is  attached  any  convenient  nuai- 
ber  of  teeth  or  chissels,  the  rim  is  connected  with  the 
boring  rod  hy  the  upright  pieces  as  in  Fig.  5,  ao4  in  tbe 
manner  there  shewn.  This  bit  is  intended  for  boring 
sell .  of  an  intermediate  nature  between  these  kinds  for 
wUch  the  preceding  bits  are  f(Mined«  When  it  forms  a 
eare,  it  may  be  extracted  by  tbe  before-mentioned  tongs. 

S«  Tbe  pndcUe  bit  intended  for  boring  soil  mixed  with 
water  oensista  of  a  Y^HIkm  eyfinder^  Fig.  IS^  eonfieoted 
with  die  boringf  rod  as  represented  in  Ae  llgme,  it» 
leiiier  eatremily  ia  fenqad  with;  a  sort  of  bit  for  tatting 
and  taking  up  the*80il;  above  this  a  vaWe^k  placed^ 
vrbidi  is  mcone  fcUy  drawn  in  D,  Fig.  14  ^  in  both  igina- 
C  ahewa  tbe  open  space  for  admitting  the  soil.  TKs  nn 
stmment  may  be  also  used  as  an  attendant  on  Ae  others^ 
to  take  up  the  rubbish  loosened  by  them  in  situations  where 
water  it  met  with.  The  valve  D  is  constructed  so  as  to 
rise  wb^  the  insirament  is  put  down  into^  the  wmk,  and 
to  close  when  it  ia  dsawn  up,  by  Hrhieh  the  ptukHe  ta.b^ 
fatoougiit  iqp  is  retained  in  the  hollow  ^^rinder  B. 

T4ie  auxiliary  implementa  not  already  described  sM  as 
foUosBs : 
•  1.  Two*  solid  cylinders  for  forcing  dowA  day  inlo  the 
boiwg  hole,  wbefi  a  rofining  sand  is  met  wltli  i»  boring 
Vig»  A>  15,  is  ntedr  to  fHfes^  de^n  some-iflayi  thrown  into- 
th6  bohs,  by  idHcb  U  is  forced  intd  tb«  fissufes  bWwettti 
tlia  MnMj  and  forms  a  sdid  coating  textile  bme  )k^  tyt 

.the 


for  boring  the  Earth  far  Co0L  ^  ^89 

tho  ^lay  adhering  to  tbe  saod.  Fig^  B,  15j  represents 
another  solid  cylinder,  for  tlie  same  purpose,  with  a 
conicaJ  termination :  this  when  put  iu  motion  circulfirly^ 
after  throwing  some  good  play  into. the  bore  bole  io 
small  quantities,  will  purge  it,  and  consolidate  the  side^ 
of  the  hole,  and  prevent  sand  from  running  into  it. 

2.  An  insiruaient  to  catch  and  suppoit  the  boring  rods 
wbeo  drawn  up  to  he  unscrewed,  &c«  This  consists  of 
an  iron  plate  A,  Fig.  17,  attached  to  a  platform  of  wood, 
haviqg  a  hole  in  its  centre,  to  admit  the  boring  rod, 
which  is  to  be  placed  over  the  boring  hole.;  and  of  a  move- 
able plate  B,  with  a  notch  in  it  to  catch  and  support  the 
rods  when  required  to  be  drawn  up. 

3.  A  pair  of  tongs,  for  taking  up  out  of  the  boring  hole 
any  part  of  the  rods  or  other  matter  that  may  have  got 
into  the  said  hole  by  accident  or  otherwise.  These  are 
represented  sufEcieatly  in  fig.  18. 

4.  A  chissel  for  separating  the  cores,  formed  by  the 
bits,  from  tlie  substance  to  which  they  are  attached. 
This  is  fully  explained  by  Fig.  19. 

5.  An  anvil  for  forming  thfv  boring  rods.  This  is  re- 
presented by  Fig.  16,  where  A  shews  the  body  of  the 
anvil;  B  its  face;  ccc,  circular  holes  to  pa$s  the  rods 
through  when  the  screws  are  to  be  formed  on  them ; 
ddd,  semicylindrical  cavities  to  fprm  the  box  and  pin- 
ends  of  the  rods  on. 

The  boring  bits  may  be  made  of  various  sizes,  acccrdr 
ing  to  tbe  work  to  be  performed  ;  they  may  be  used  in 
boring  for  coals,  and  all  minerals,  and  subteraneous  sub- 
stances, and  in  sinking  welb,  giving  vent  to  subterrane- 
ous water  in  bogs,  marshes,  or  elsewhere,  in  draining 
mines  and  land,  in  ventilating  pits,  mines*  &c.  and  for 
other  beneficial  purposes. 
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By  9ome  of  these  tools  cores  or  solid  cylinderi-of  the 
soil  may  be  extracted,  from  One  to  twenty  incbes  in 
length,  and  from  two  to  t^renty  inches  m  diameter,  by 
which  the  dip  of  the  different  strata  met  with  in  boring 
may  be  ascertained,  as  well  as  the  nature  of  minerals  and 
other  substances,  which  occur. 

And  by  the  whole  apparatus  described,  the  work  of 
lioring  may  be,  in  my  opinion,  performed  in  a  niore 
cheap  and  expeditious  manner  than  by  any  hitherto  used; 
and  altogether  it  forms  a  set  of  instruments  coaipleat, 
and  universally  applicable  to  every  species  of  boring'. 

Iii  witness  whereof,  4c. 
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^  new  Method  of  ascertaining  the  Tonnage  of  Ships^ 
founded  on  Hydrostatick  Principles ;  with  smne  Acctmnt 
of  various  other  Methods  which  have  hitherto  been  pro- 
posed for  the  savie  Pujpose,    By  Mr.  J.  W.  Bosweix. 

Communicated  by  the  Inventor  in  a  Letter  to  the  Editors. 

Gentlemen, 

X  HE  common  method  of  ascertaining  the  tonnage  of  a 
ship  is  to  multiply  the  length  of  the  keel  (estimated  in  a 
particular  manner)  by  the  extreme  breadth,  and  again  to 
multiply  the  product  by  half  the  extreme  breadth  (in 
place  of  the  depth) :  the  sum  thus  found  is  then  dirided 
by  94,  and  the  result  is  set  down  as  the  ship's  tonnage. 

Besides  the  inaccuracy  of  this  method  (which  it  now 
-generally  acknowledged),  it  is  also  injurious  in  tending 
to  produce  vessels  of  a  bad  form  for  sailing  ;  foF  as  both 
the  price  which  is  paid  for  a  ship,  together  with  ceruin 
duties,  and  other  charges,  depend  on  the  measured  ton- 
pag^,  the  merchant  thinks  it  his  interest  to  have  the  ship 
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formed  in  that  manner  ^vbich  will  cause  it  to  canry  most 
bnrtben  over  and  above  the  measurement ;  hence  his  ves-* 
sel  will  be  deeper  and  shorter  than  she  ought  to  be,  and 
also  be  made  too  full  aft,  which  will  cause  her  to  sail 
keavily  and  st^er  badly,  and  to  roll  and  pitch  with  gteat 
Tiolence«  In  consequence  of  which  the  sails  and  rigging 
will  be  soon  worn  out,  the  hull  itself  want  frequent  calk- 
ing and  repairs  from  the  straining  it  must  undergo,  the 
masts  often  be  sprung  or  lost,  and  the  danger  in  war 
time  of  capture  from  parting  convoy  be  extremely  in- 
creased. 

These  and  similar  considerations  have  induced  gentle- 
men to  propose  other  methods  of  estimating  tonnage ; 
some  by  a  different  mode  of  measurement  (of  which  I  be-* 
lieve  that  of  Admiral  Chapman  is  esteemed  the  best,} 
some  by  mechanical  methods,  which  I  will  here  detail ; 
and  one  nobleman  by  forming  the  vessel  entirely  accord- 
ing to  r^ular  geometrical  curves  in  its  different  sections. 

The  mechanical  methods  proposed  for  determining  the 
tonnage  of  vessels  are  as  follows.  By  one  it  was  directed 
to  take  the  ship  into  a  dock  shaped  as  &  regular  paral- 
lelopiped,  which  should  have  a  reservoir  annexed  to  it 
capable  of  holding  the  exact  contents  of  the  dock  when 
filled  to  a  certain  height,  marked  on  its  side ;  then  after 
drawing  off  all  the  water  which  floated  the  ship  into  the 
dock,  and  closing  the  gates  carefully,  to  pump  into  it 
all  the  water  contained  in  the  reservoir.  After  these  ope- 
tions  the  weight  of  the  ship,  either  full  or  empty,  (and 
of  course  her  tonnage,)  was  to  be  ascertained  by  the 
height  to  which  the  water  should  rise  in  the  dock  above 
the  marked  line. 

Anotlier  method  proposed  was  to  form  a  large  floating 
machine,  or  cassoon,  having  a  flat  bottom  and  upright 
sides,  ^'ith  gates  at  one  end  (to  admit  the  vessel  to  be 
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weighed,)  from  which  all  the  water  was  to  be  pumped 
out  after  the  vessel  was  admitted  ;  and  the  weight  of  the 
Vessel  and  her  cargo  to  be  then  computed  by  the  depth  to 
which  this  cassoon  was  immerged,  more  than  its  dnught 
when, empty. 

ftoth  these  methods  would  not  only  be  extremely  ex- 
pensive in  the  preparation  of  apparatus,  but  also  attended 
with  much  difficulty  in  making  that  apparatus  perfectly 
staunch  so  as  to  admit  or  lose  no  water ;  and  moreoTer 
with  much  labour  and  expense  in  the  pumping  necessary 
for  the  trial  of  each  vessel. 

A  third  method  proposed,  was  to  form  an  exact  model 
of  the  ship  to  be  measured  on  a  !«mall  scale,  and  to  find 
the  burden  of  this  model  by  putting  it  into  a  cistern  of 
water  regularly  shaped,  and  marking  the  height  to  which 
the  water  rose  in  the  cistern  on  loading  the  model  to  its 
different  lines,  and  then  multiplying  the  burden  of  the 
model  by  the  difference  of  the  scales  of  il  and  the  large 
ship. 

This  method  would  also  be  attended  with  considerable 
expense,  and  would  be  liable  to  great  inaccuracy,  from 
the  certainty  of  every  error  in  the  construction  of  the 
model,  and  in  the  computation  being  multiplied  in  the 
extensive  ratio  of  the  difference  between  its  size  and  that 
of  the  ship. 

A  fourth  method  directs  to  fill  the  ship  with  water  to 
the  load- water  line  (first  taking  care  that  she  is  perfoctly 
staunch),  and  then  to  pump  out  the  water  into  ttetfls, 
each  containing  a  certain  proportion  of  a  ton. 

A.  fifth  method  is  that  which  is  practised  fof*  ascer- 
taining the  tonnage  of  boats  on  some  canals^  wbfch  is,  to 
load  the  vessel  with  a  cargo,  each  part  of  which  has  been 
previously  weighed,  or  with  actual  weights. 

The  objection  to  these  two  last  methods  i&  the  expense 
and    labour    in    performing    the    operat^pns   pecessary 

therein. 
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therein,   which  nirovAd  be  very    considerable  for   large 
vessels. 

All  these  methods  recited  beirtg  either  inaccurate,  very 
expensive,  or  inapplkable  to  large  ships,  leaves  the  sub* 
ject  still  open  for  discussion ;  I  shall  beg  leave  therefore 
to  propose  another  way  of  determining  the  tonnage  of 
ships,  which  appears  to  me  not  to  be  liable  to  the  same 
objections,  and  which  I  am  the  more  inclined  to  hope 
may  be  of  use,  as  it  is  now  near  two  years  since  I  first 
tlioiio-ht  of  it,  during  which  time  I  have  frequently  re- 
examined it,  and  have  not  yet  been  able  to  perceive  any 
material  obstacle  to  its  being  adopted. 

This  method  is  founded  on  principles  of  hydrostaticks 
similar  to  those  used  for  ascertaining  the  specific«gravity 
of  different  bodies,  and  the  basis  of  it  is  the  different 
weight  which  the  same  body  will  exhibit  in  two  fluids  of 
different  densitv. 

Sea  water  is  known  to  exceed  frcsh  water  so  much  in 
weiglit  that  many  bodies  which  will  float  in  the  first  will 
sink  in  the  latter  :  thi:<  difference  is  usually  computed  ad 
that  between  1031  and  lOOO,  which  is  equal  to  a  twenty- 
seventh  (within  a  minute  fraction)  in  favour  of  the  sea 
water. 

This  is  the  foundation  on  which  I  proceed  ;  and  \as 
ttiere  is  nothing  in  nature  more  certain  than  the  above 
fact,  the  fair  conclusions  which  are  drawn  from  it  cannot 
but  take  place. 

There  are  two  methods  by  which  ships  may  be  weigh- 
ed, or  their  tonnage  ascertained,  on  these  principles, 
which  merely  depend  on  which  of  the  two  fluids  they 
are  first  examined  in  :  both  shall  be  here  inserted. 

If  it  happens  to  be  most  convenient  to  examine  the  ship 
first  in  the  salt  water,  let  a  calm  day  be  chosen  for  the 
purpose,  when  the  water  is  smooth ;  then  let  the  draught 
of  water  be  carefully  marked  on  the  stem  and  stern-post, 

by 
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by  driving  in  a  spike  or  other  pointed  instrument  at  the 
exact  line  to  which  the  water  rises  in  each  place :  after 
this  float  the  vessel  into  fresh  water,  on  which  her 
draught  will  be  encreased,  and  th^r  marks  be  covered 
more  or  fewer  inches,  in  proportion  to  the  depth  of  the 
vessel.  Then  take  out  part  of  the  cargo  of  the  ship, 
either  into  a  lighter  or  on  shore,  which  will  cause  the 
vessel  to  rise,  again ;  and  when  enough  is  taken  oat  to 
bring  the  marks  to  a  level  with  the  surface  of  the  water, 
then  weigh  the  part  of  the  cargo  taken  out  (which,  as  it  will 
not  exceed  between  3  or  4  per  cent,  of  the  weight  of  the 
whole  cargo,  can  occasion  no  great  trouble) ;  after  this  as- 
certain  the  difference  of  the  specific  gravity  of  the  salt  and 
fresh  w^er  by  carefully  weighing  the  same  measure  full  of 
each  in  accurate  scales,  if  it  has  not  been  done  previously. 
You  will  by  these  operations  determine  the  actual 
weight  of  the  difference  of  the  gravity  of  the  ship  in  fresh 
and  in  salt  water,  and  also  the  proportion  which  this  dif- 
ference bears  to  th^  whole  weight  of  the  ship,  from 
whence  you  may  find  the  weight  of  the  cargo  by  the 
following  calculation. 

Divide  the  weight  of  th#  measure  of  fresh  water  by  the 
difference  of  the  gravity  of  it,  and  that  of  the  same  mea- 
sure of  salt-water ;  and  by  the  quotient  of  this  multiply 
the  weight  of  the  part  of  the  cargo  taken  out :  the  result 
will  produce  the  weight  of  the  whole  ship  and  cargo. 

From  this  you  may  find  the  weight  of  the  cargo,  by 
deducting  from  the  whole  weight  so  found  the  weight  of 
the  ship  when  empty,  which  may  be  ascertained  in  same 
manner  as  above  directed  after  the  whole  cargo  is  taken 
out ;  and  this  will  give  the  tonnage  of  the  ship,  if  she  was 
loaded  to  her  load- water-line  as  she  should  be. 

This  method  may  be  madq  more  clear  by  the  following 
example :  suppose  the  measure  in  which  the  water  is 
weighed  holds  1000  ounces  of  fresh  watcr^  and  that  the 
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saiqe  measure  will  contain  1037  ounces  of  salt  water; 
and  suppose  that  the  part  of  the  cargo  removed  from  the  . 
ship  (to  bring  it  in  the  fresh  water,  to  the  same  level  as 
in  the  salt  water)  was  found  to  be  ten  tons. 

Then  divide  lOOQ  (the  weight  of  the  fresh  water)  by 
37,  (the  difference  of  the  gravity  of  the  fresh  and  salt 
water)  ;  this  will  produce  21-yyt  which  multiply  by  ten 
tons  (the  weight  of  the  removed  part  of  the  cargo), 
and  you  will  have  270y7  tons  for  the  weight  of  the  whole 
ship  and  cargo :  from  which  deduct  the  weight  of  the 
ship  when  empty  (which  suppose  was  found  to  be  70^^- 
tons),  and  the  remainder  200  tons  will  be  the  tonnage  of 
the  ship.  The  proof  of  the  foregoing  depends  on  the 
well-known  fact  in  hydrostaticks,  that  a  floating  body 
displaces  a  portion  of  fluid  equal  to  its  own  weight ;  and 
that  having  the  proportional  diflerence  between  two  sums, 
you  may  from  it  find  the  value  of  either ;  which  truth  is 
too  well  known  to  need  proof,  at  least  in  this  publication. 
The  second  method  of  ascertaining  the  tonnage,  to  be 
used  when  the  ship  is  examined  first  in  fresh  water,  is  in 
some  degree  the  reverse  of  the  former,  and  is  as  follows : 

The  draft  of  the  ship  in  the  fresh  water  is  to  be  marked  * 
on  it,  as  before  directed,  and  the  ship  then  floated  into 
salt  water ;  which  will  cause  the  marks  to  rise  more  or 
less  above  the  level  of  the  water ;  additional  loading  is' 
then  to  be  put  into  the  ship,  until  she  is  depressed  to  the 
former  level,  as  will  be  shewn  by  the  marks.  The  ad- 
ditionalloading  is  then  to  be  weighed,  the  difFerence  of 
the  gravity  of  the  fresh  and  salt  water  ascertained,  and 
the  calculation  made  as  before-mentioned. 

The  diSiculty  of  finding  the  exact  draft  of  the  vessel, 

if  there  should  beany  roughness  in  the  water,  may  be 

obviated  by  having  a  small  bent  tube  passed  through  a 

trenel  hole  below  water  mark,  as  near  the  middle  of  the 

nhip  as  possible,  and  m3de  tight  outside  by  a  small  can* 

vaf 
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vas  case  stuffed  at  itJ  extremity,  in  manner  similar  to 
that  contrived  by  Mr.  Duncan  for  stoping  shot  holes. 
The  upright  part  of  the  tube  should  rise  a  foot  or  eigh- 
teen inches  above  the  level  of  the  water ;  and  a  small 
float  supporting  a  light  index  being  put  into  tlie  tube  will 
shew  the  water  level  very  little,  if  at  all,  affected  by  any 
moderate  roughness  of  the  water  :  in  using  this  instrument, 
the  only  caution  necessary  is,  that  the  deck  be  kept  level 
across-ship  at  each  time  of  inspection. 

As  the  difference  of  the  line  of  flotation  in  fresh  andi 
salt-water  will  be  neai*  a  27th  of  the  whole  draft  of  water, 
it  will  be  sufficiently  conspicuous,  in  as  much  as  it  will 
be  from  4  to  6  inches  in  vessels  of  14  feet  draft,  and  more 
in  proportion  in  those  of  greater  depth  ;  but  should  it  be 
desired  to  make  this  more  apparent,  it  may  easily  be 
effected,  by  using  a  sloping  glass  tube  for  the  upper  part 
of  the  instrument  before-mentioned,  in  which  every  de- 
gree that  the  water  rises  or  falls  will  appear  increased 
in  proportion  to  its  angle  of  inclination  ;  to  prevent  acci- 
dents, the  glass  tube  may  be  set  in  a  wooden  or  copper 
case,  leaving  only  a  portion  of  the  front  exposed, 
through  which  the  height  of  the  water  oiay  be  seen. 

Though  in  the  case  recited  I  have  supposed  one  of 
the  two  sorts  of  water,  in  which  the  ship  was  to  be  exa- 
mined, to  be  quite  fresh  \  yet  this  is  not  absolutely  ne- 
cessary, though  the  nearer  it  is  so  the  better  ;  from  this 
it  follows,  that  there  are  very  few  rivers  of  any  note  com- 
municating with  the  ocean,  which  do  not  afford  situations 
in  which  the  tonnage  of  ships  might  be  ascertained  in  this 
manner :  the  best  and  most  convenient  place  for  doipg 
this,  however,  is  where  there  is  a  floating  dock,  near  the 
sea,  which  either  is,  or  can  occasionally  be,  filled  ivith 
fresh  water. 

It  may  not  be  amiss  to  mention,  though  it  is  an  obvi- 
ous caution,  tliat  the  ship  should  be  made  as  staunch  ai 

possible 
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possible  before  her  tonnage  is  determined  in  this  manner : 
and  that,  if  a  liltle  water  leaked  in,  it  should  be  cans- 
fully  pumped  out  at  the  tiine  of  taking  the  draft  of  the 
ship  in  each  kind  of  water. 

It  would  be  most  convenient  tb  haVe  this  part  of  the 
cargo,  which  is  required  to  he  shifted  in  this  method^  to 
tonsist  of  iron  ballast ;  and,  n^xt  to  this,  casks  ftill  of 
watef  of  equal  size  \vould  be  itaov'ed  with  least  trouble; 
and  if  this  method  should  ever  come  into  use  in  any  of 
the  mahy  places,  wiiere  there  are  now  eveii  docks  con- 
structed, in  which  part  of  the  operation  might  be  per- 
formed, it  would  be  expedient  to  have  in  such  places  a 
kw  tons  of  iron  ballast,  of  which  e^ch  piece  should  be 
cast  of  the  same  weight  ^  which  would  much  facilitate 
the  computation  of  the  weight  of  the  part  of  the  cargo  to 
be  shifted,  if  it  was  used  in  this  part  of  the  business, 
iirhich  is  the  only  part  of  it  attended  with  any  trouble ; 
but  in  any  case,  the  shifting  and  weighing  a  few  tons  of 
l)aUast  ^ould  be  no  great  operatioo,  and  at  least  would 
be  attended  with  infinitely  less  difficulty  or  expense  than 
any  of  the.  mechanical  modes  proposed  for  eifeeting  the 
same  purpose ;  and  at  the  same  time  possesses  more  ac^ 
curacy  than  most  of  the  methods  of  measurement  hitherto) 
practised.     * 

If  the  ship  D^as  either  to  receive  or  deliver  her  loading 
in  a  ftesh  water  dock,  the  whole  operation  of  weighing 
ber  both  6mpty  and  full  might  be  performed  without 
ber  having  occasion,  to  go  into  the  dock  more  than  once ) 
only  with  this  difference,  that,  if  she  received  her  loading 
there,  hetr  weight  when  empty  should  be  first  ascertained ; 
md  if  she  went  in  full,  then  her  weight  i^hen  empty 
should  be  determined  after  the  amount  qf  th^  weight  of 
the  ship  and  cargo  was  takta  together: 

Yours,  &c. 

J.  Wi  BotwjbLLi 
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*  HescAptim  of  an  improved  Sheep/old.  Invented  by  Thomas 
Plowman,  Esquire,  of  Bixxnne,  in  Norfolk. 

With  an  Engraving. 

From  the  TkANSACTiONs  of  tlie  Society  for  the  Cdcoo* 
ragement  of  Arts,  Manufactures,  and  Combierce. 

The  Gold  Medal  was  presented  to  Mr.  Plowman  far  this 

Invention, 

X  HE  sheepfold  invented  by  me  is  on  an  improred  and 
Tery  simple  principle,  conibining  many  advantages  over 
the  old  and  expensive  method  of  folding  by  hnnfles :  and 
as  the  whole  fold  can  be  removed  with  ease  at  all  times, 
it  will  be  found  peculiarly  useful  in  feedir^  off  turnips 
on  the  Tand  in  frosty  weather,  when  hurdles  cannot  be 
used ;  and,  as  the  savirigW  labour  in  agriculture  Is  a  lead- 
ing object,  I  have  n6  dcfult  of  seelnfg  it  in  a  veiy  few 
years  generally  adopted. 

The  expense  in  the  first  instance  will  exceed  tiiat  of 
jburdles  for  the  same  given  quantity  of  sheep ;  but  havincr 
had  one  in  use  nearly  three  years,  I  am  satii^ed  the  sa- 
ving will  be  very  considerable ;  for,  before  I  adopted 
this  methed  df  folding,  I  lost  from  thirty  .to  forty'  mgfats 
folding  in  the  year,  owing  to  the  lafid  being  hard  in  dry 
Reasons,  which  renders  folding  almoist  imprketicable,  as 
Ibey  never  can  be  set  without  gre^t  labour  knd  destroc- 
tion  of  hurdles.  I  am  also  cleariy  of  opinion,' tbat  the 
atock  of  Aitep  will  be  greatly  incr&sed  when  tBs  method 
of  folding  becomes  more  known ;  aikl  diat  It  wiH  ^labk 
many  small  fanners  to  keep  from  fifty  to  one  hundicd 
sheep,  who  are  now  det^rri^  from  it  on  abcomit  of  the 
,  small  quantity  of  feed  they  have  not  anaweriog  to  keep  a 

aaft 
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man  for  that  purpose  only ;  but  by  this  jdan  they  may 
kMp  a  boy  aft  three  shillings  or  three  shillings  and  stx^ 
pence  ptr  week ^  who  can  attend  on  one  hundred  or  twoC 
luindred  sheep,  and  move  the  fold  himself  without  ^y 
assistance.  In  heavy  gales  of  wind  it  frequently  happenil 
that  luirdles  are  blown  down,  and  the  sheep  of  course 
being  at  liberty  to  range  over  the  crops  do  in^calculabltt 
mischief,  wUch  capoot  happen  with  my  fold. 

In  some  counties  in  Egland,  where  hogs  are  folded; 
great  difficulties  are  experienced  for  want  of  stowage  for 
tbem  to  feed  off  winter  tares,  &c.  ^.  as  they  root  up 
every  stale  or  hnrdle ;  and,  having  tried  the  experimenty 
I  am  certain  my  fold  will  )M9ep  them  in,  ^nd  defy  their 
irttempt  to  displace  it. 

One  man  can  reqaovet  a  fold  to  contain  three  hundred 
sheep  in  five  minutes,  wl^ich  by  the  old  n^ethod  frequently 
takes  some  hours  to  accomplish, 

a 

References  to  the  Engravikg,  Plate  XVL 

Fig.  5  9  tw^pj|;y*0Aie  feet  lopg  and  three  feet  eleven 
inflief  higl|,  composed  pf  a  top  r^  4^  ^bree  inphes  deep 
find  two  inches  thick. 

B,  tii^  upper  bar,  thrpe  incbe^  d^ep  ^n4  tbre^  quarr 
ters  of  an  inch  thick. 

C  C,  the  two  lower  bars,  four  inches  by  three  quarters 
of  an  inch,  which,  with  the  upper  bar,  are  mortised 
through  the  uprights  D  D  D  D,  which  upright^  are  oak, 
three  inches  by  two  inches. 

E,  the  lower  bar,  three  inches  by  three. 

F,  an  upright  bar,  with^^he  horizontal  bars  halve4 
into  it. 

G  G|  two  oak  uprights,  three  by  two  inches. 
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Fig.  6  shews  the  oak  uprights  G  G. 

Hy  the  axletree,  three  inches  by  three,  and  three  (ect 
Between  the  wheels. 

Ii  an  oak  knee,  which  connects  the  uprights  G  G  with 
the  axletree  by  means  of  two  screws  and  nuts. 

Fig.  7  a  plan  in  which  the  axle  H  is  shewn  with  two 
arms  K  K  at  right  angles  to  H,  which  are  made  to  act  as 
piTots  to  the  wheels  when  intended  to.  be  otoved  in  a  di*- 
taction  a(  right  angles  to  the  bars. 

Fig.  8  is  a  view  of  the  same  parts  described  in  Fig.  f. 

The  wheels  marked  W  in  all  the  fiscores  are  of  cast- 
iron,  and  cost  three  sidllings  and  sixpence  each. 

Where  tlie  fold  is, wanted  to  be  used  in  y^ry  hilly 
ground  you  must  begin  at  the,  top,  and  work  it  down  to 
^e  bottom,  for  the  ease  of  reqioving  it,  ^n4  (ben  draw 
it  up  again  with  a  horse.  This,  howcYcr,  I  have  neve^ 
hsA  occasion  to  do ;  for  the  land  with  i)s  is  ploughed  iu  ^ 
contrary  direction,  and  we  work  the  fold  in  the  same 
course  as  the  ridges,  By  thiii  means  the  incopveoiencc 
is  avoided  of  crossing  the  furrows,  and  they  are  also  a 
guide  to  keep  the  fold  in  a  straight  direction,  -  - 

With  respect  to  the  sheep  getting  under,  I  do  i^pt  re* 
collect  tliat  circumstance  to  have  happened,  nor  do  I 
conceive  that  any  land  which  is  cultivated  can  be  so  mw 
''even  as  to  admit  of  it. 


*T' 


iSati^fiPLQ^y  certi&cates  accpmpanied  the  above  account 
from  gentlemen  who  are  now  using  the  sheepfolds ;  stating 
that  they  fully  s^nswer  the  purpose  intended,  and  that  the 
invention  is  a  very  v^pabl^  iinpiroyeiiiei^t. 
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Ambfticd  Experiments  and  Obstrtations  on  Lac^ 
By  Charles  Hatch£tt,  Esq.  F.  B.  ^« 

(Concluded  from  Page  277.) 

§.  Analytical  Experiments  on  Stick,  Seed,  and  Shell  Lac. 

X^AC,  when  placed  on  a  red-hot  iron,  at  first  contracts, 
and  then  melts,  emitting  a  thick  smoke,  of  a  peculiar 
but  rather  pleasant  odour ;  after  which,  a  light  spongy 
tf  oal  remains. 

DistiUation  of  Stick  Lac. 

100  grains  of  the  best  stick  lac,  separated  as  much  as 
possible  from  the  twigs,  were  put  into  a  glass  retort,  to 
which  a  double  tubulated  receiver  and  hydro-pneunuidc 
apparatus  were  adapted.  Distillation  was  then  gradually 
perfiormed  with  an  open  fire,  until  the  bottom  of  the 
f etort  becapie  red-hot. 

The  products  thus  obtained  were^ 

Gre. 

« 

1.  Water  slightly  acid  --------ick 

2.  Thick  brown  butyraccous  oil  •    -    -    -    -    59. 

3.  Spongy  coal    ----------     13.50 

f .  A  small  portion  of  carbonate  of  ammonia, 

with  a  mixture  of  carbonic  acid,  carbon- 
ated hydrogen,  and  hydrogen  gas,  which 
|na^  be  estimated  at    -•-.----    -    17.50 

100. 

t  Seed  Lac. 
100  grains,  of  very  pure  se^d  Uo  Were  distilled  in  a  si«i 

1*  Acidu- 
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Qrs« 
!•  Acidulated  water -      ^• 

2.  Btityraceous  oil    ----------    ^1- 

3.  Spongy  coal    ^.    --------      ?• 

4.  Mixed  gas  nearly  as  before,  but  without  am- 

moDia,  amounting  by  estimation  to     ^^    -    26- 

•"~^— "^"^ 

100. 


^ 


Sh4l  Lac. 

100  grains  of  shell  lac,  treated  as  abore,  yielded, 
^.  Acidulated  water      .-.---•^      6. 

2,  Butyraceous  oil---------    65. 

3,  Spongy  coal    ----------      7.50 

4,  ^lized  gas,  amounting  by  estimation  to      -    21 .50 

100. 


The  ooal  of  Ihe  shell  lac,  by  iMiMralioa,  aSoidcd 
^bQfo\  OM  grain  of  aidMs,  which  contained  a  nuiriate, 
probably  of  soda,  and  a  little  iron,  wkfa  some  particta  of 
^and,  which  may  be  regarded  as  es^tranepus. 

Analysis  of  Stick  Lac. 

A.  200  grains  of  stic|c  lac,  picked  and  redact  to  pow- 
der, were  digested  in  a  pint  and  a  half  of  boiling  ^ 
tilled  water  during  twelve  hours.  The  liquor  was  trans, 
parent,  and  of  a  .beautiful  deep  red  9  this  wi^  decanted 
into  another  vessel  j  and  this  operation  wa$  repeated, 
with  fresh  portions  of  water,  untjl  it  ceased  to  be  tinged; 
the  lac  then  appeared  o^  a  pale  yellowish-brown  colour. 

Tb^  whole  of  the  aqueous  solution  being  evaporatedi 
Mt  a  deep  red  substance,  which  possessed  the  general 
properties  of  vegetable  extract,  arid  weighed  18  grains. 

B.  Tfee  dried  kc  wis  digested  for  forty-eight  hairs, 
'thout  heat,  in  eighteen  oiiuees  of  akojidls  ^^  ^ 

.1  clear 
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^Icar  tincture  being  cautiously  decanted,  diflfer«nt  por* 
tions  of  alcohol  were'  added,  and  the  digestion  was  re- 
peated until  the  alcohol  ceased 'to  produce  any  effect. 

The  whole  of  the  solutions  in  alcohol  were  then  pouted 
into  distilled  water,  which  was^  heated,  aiui  an  attempt 
W8&  made  to  separate  the  precipitated  substance  by  filtra* 
tion  ;  but  as  this  did  not  succeed,  on  account  of  the  fil-* 
ter  speedily  becoming  clogged,  the  whole  was  subjedted 
to  gentle  distillation ;  by  which  a  brownish-yeUow  rftsin 
was  obtained,  amounting  in  weight  to  136  graiTmr 

C.  The  temaifider  of  tb«  lac  was  a^in  digested  ia 
boiling  distilled  water;  by  which  two  grains  of'the  to 
Touring  extract  were  obtained. 

D.  The  residuum  was  then  digested  with  one  ounce 
of  muriatic  acid  diluted'  with  two  Ouo'ces  of  water,  which, 
by  boiling,  became  of  a  bright  pale  red,  but  changed  to 
purple,  when  saturated  with  a  solution  of  carbonate  of 
potash. 

A  flocculent  precipitate  was  thus  obtained,  which  pos« 
sussed  the  characters  of  precipitated  v^ogetable  ^lutea 
coQd)iued  with  some  of  the  eolouriag  extract ;  this,  when 
completely  dried,  weighed  11  grains. 

E.  There  now  remained  25  grains,  which  -evidently 
consisted  of  a  sort  of  wax,  mixed  with  small  parts  of 
twigs  and  other  extraneous  substances. 

A  part  of  the  wax  Vas  separated  by  heat  and  pressure 
in  a  piece  of  linen ;  and  another  portion  was  separated 
by  digestion  in  olive  oil,  which  assumed  the- consistency 
Mf  an  unguent. 

The  residuum  was  then  boiled  with  lixivium  of  potash, 
aud  became  tinged  with  purple,  ip  consequence  of  some 
of  the  colouring  extract  which  had  not  been  dissolved  by 
the  ppreeeding  operations* 

Tho 
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The  undissokcd  p^rt,  now  consistiDg  only  of  the 
tcaneous  vegetable  and  other  substances,  weighed  IS 
grains  j  so  that  the  wax,  with  a  small  portion  of  the  co- 
louring extract,  may  be  estimated  at  1 2  grains. 

By  the  above  propess,  200  grains  of  stick  lac  afforded, 

A.)  18? 

^  ^Colouring  extract  ------      gC- 

B.  Resin 130 

©.  Vegetable  gluten  ^--------11 

CWax,  with  a  little  colouring  extract^  about  -    12 
**£Kxtraneous  substances    -------is 

192. 

Analysis  of  Seed  Lacm 

ftOO  grains  of  very  pure  seed  lac  were  subjected  to  ope- 
vations  very  sSmilar  to  those  which  have  been  described, 
and  afforded. 

Colouring  extract        ..-------      5 

Resin  - m 

Vegetable  gluten    ----------      4 

War - 9 

195. 

■  ■     ■ 

Analysis  of  Sf all  Lac. 

A.  500  grains  of  this  substance  were  first  treated  with 
boiling  distilled  water,  as  above  mentioned,  and  yielded 
of  extract  only  2.50  grains. 

B.  The  497.50  grains  which  remained,  Were  then  di- 
gested with  different  portions  of  cold  alcohol,  until  this 
ceaaed  to  produce  any  effect ;  the  resin  which  was  thus 
«eparatedy  amounted  to  403.50  grains^    • 

C. 
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C.  As  the  shell  lac  had  not  been  reduced  into  powder, 
but  only  into  small  fragments,  these  were  become  white 
and  elastic,  and,  when  dry,  were  brittle,  and  of  a  pale 
brown  colour ;  the  whole  then  weighed  94  grains. 

D.  These  94  grains  were  digested  in  diluted  muriatic 
acid ;  and  the  acid,  being  afterwards  saturated  with  solu-> 
tion  of  carbonate  of  potash,  afforded  a  fiocculent  precipi-^ 
tate,  (resembling  that  obtained  from  solutions  of  vegeta- 
ble gluten,)  which,  when  dry,  weighed  5  grains. 

£.  Alcohol  acted  but  feebly  on  the  residuum ;  it  was 
therefore  put  into  a  matrass,  with  three  ounces  of  acetio 
acid,  and  was  suffered  to  digest  without  heat  during  six 
clays,  the  vessel  being  at  times  gently  shaken  ;  the  acid 
tlius  assumed  a  pale  brown  colour,  and  wa^  very  turbid^ 
The  whole  was  then  added  to  half  a  pint  of  alcohol,  and 
^vas  digested  in  a  sand-bath  ;  by  which  a  brownish  tinc-« 
ture  wsis  formed,  and  at  the  same  time  a  quantity  of  a 
whitish  fiocculent  substance  was  deposited,  whioh,  being 
collected,  well  washed  with  alcohol  on  a  filter,  and  dried, 
weighed  20  grains. 

This  substance  was  white,  light,  and  flaky,  and,  wheti 
rubbed  by  the  nail,  it  became  glossy,  like  wax  ;  it  #ls6 
easily  melted,  was  absorbed  by  heated  paper,  and,  when 
placed  on  a  coal  or  hot  iron,  emitted  a  smoke,  the  odour 
of  which  very  much  resembled  that  of  wax,  or  Vathet 
spermaceti. 

F.  The  solution  formed  by  acetic  acid  and  alcohol,  b©^. 
ing  filtrated,  was  poured  into  distilled  water,  which  im- 
mediately became  milky  'y,  and,  being  heated,  the  greater 
part  of  the  resin  which  had  been  dissolved  assumed  a 
curdy  form,  and  was  |)artly  separated  by  a  filter,  and 
partly  by  distilling  oft'  the  litjuor;  this  portion  of  resin 
amounted  to  51  grains. 
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The  undissolved  part,  now  copr^  resin  ' 

traneous  vegetable  and  other  f     S  c 

grains;  so  that  the  wax,  wit^|^      ^' 
feuring  extract,  may  be  esti;  ^  % 

By  the  above  propess,  9k  %  t 

/  ^  §  ^ 


r- 


G     "^     -:£.         *d 

^  ^Colouring  exf  i      t  S  "^ 

B.  Resin      -     f  ^ 
©.  Vcgetab'  ^ 
CWax,  - 


-     -     2rj. 
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The  mode  of  analysis  adopted  for  the  shell  lac  must 
undoubtedly  appear  less  simple  than  that  which  was  em- 
ployed for  seed  and  stick  lac  ;  but,  upon  the  whole,  it 
was  attended  with  advantages  ;  for  the  shell  lac  being  in 
small  fragments,  and  not  in  the  state  of  a  powder,  con- 
siderably facilitated  the  decantation  of  the  solution  in  al- 
cohol from  the  residuum  ;  and  although,  in  this  last, « 
portion  of  the  resin  was  protected  jfrom  the  action  of  the 
alcohol,  by  being  enveloped  in  the  gluten  and  wax,  yet, 
by  the  assistance  of  acetic  acid,  the  remainder  of  there- 
sin,  as  well  as  the  whole  of  the  gluten,  were  dissolved; 
the  wax  was  obtained  in  a  pure  state  ;  and  a  separation 
of  the  resiri  from  the  gluten  was  afterwards  easily  cf. 
lectecf,  by  the  metho<l  which  has  been  described.  A? 
therefore  acetic  acid  is  capable  of  dissolving  resin,  gluten, 
and  many  other  of  the  vegetable  principles,  it  certainly 
iDay  he  regarded  as  a  very  useful  solvent  in  the  analrsia 
of  bodies  appertaining  to  the  vegetable  kingdom. 

From 
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•^ble  in  alcohol,  ether,  acetic  acid, 
^  «a  of  potash  and  soda. 
"^  >  ^-n  alcohol,  ether,  acetic  acid, 

:i        x^  "t-  '    "  and  it  possesses  the  other 
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*'  ""  "^  *^n  small  pieces  of 

'^  \  cold  alcohol, 

.  on  a  red-hot  iron,  ii  s     •        ^u 

'  ''yngi  these 

.1  somewhat  resembling  burnc  -^    •      i 

aves  a  very  bulky  and  porous  coal.  ^uten  of 

3.  Water,  when  digested  with  it  in  a  boiling  he*, 

tially  dissolves  it ;  but  tlie  residuum  was  found  to  be  ^>^^      -^i 
solutely  insoluble  in  water. 

4.  Alcohol  acts  but  slowly  on  it ;  and,  in  a  digesting 
Iieat,  dissolves  less  than  water.  The  colour  of  the  solu- 
tion is  also  not  so  beautiful ;  and  a  considerable  part  of 
the  residuum  left  by  alcohol  was,  when  digested  with 
water,  found  to  be  soluble,  although  this  was  not  the 
case,  when  the  residuum  left  by  water  was  treated  with 
alcohol. 

5.  It  is  insoluble  in  sulphuric  ether,  excepting  a  very  ^ 
small  portion  of  re^in,  which  appeared  to  be  accidentally 
mixed  with  it, 

6.  Sulphuric  acid  readily  dissolves  it,  and  forms  a  deep 
brownish-red  solution,  which,  being  diluted  with  water, 
and  saturated  with  potash,  soda,  or  ammonia,  becomes 
changed  to  a  deep  reddish-purple. 

1.  Muriatic  acid  dissolves  only  a  part:  the  solution  is 
of  the  colour  of  port  wine,  and  by  the  alkalis  is  changed 
to  a  deep  reddish-purple. 

B.  Nitric  acid  speedily  dissolves  it :  the  solution  is  yel- 
low, and  rather  turbid  ;  but  the  red  colour  is  not  re- 
stored by  the  alkalis,  for  these  only  deepen  the  yellow 

Yy  2  colour. 
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G.  The  filtrated  liquor,  from  which.this  resin  bad  been 
separated,  was  saturated  with  a  solution  of  carbonate  of 
potash  ;  and,  being  heated,  a  second  precipitate  of  glu- 
ten  was  obtained,  which,  when  well  dried,  weighed  9 
grains. 

The  500  grains  of  shell  lac  thus  yielded, 

A.   Extract --.       f.50 


B.) 

Y  f  Resin 


454.50 


p  (Vegetable  gluten   .------14. 

E.   Wax W. 
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The  mode  of  analysis  adopted  for  the.  shell  be  must 
undoubtedly  appear  less  simple  than  that  which  was  em- 
ployed for  sead  and  stick  lac ;  but,  upon  the  whole,  it 
was  attended  with  advantages ;  for  the  shell  lac  being  in 
small  fragments,  and  not  in  the  state  of  a  powder,  con- 
siderably facilitated  the  decantation  of  the  solution  in  al- 
cohol from  the  residuum ;  and  although,  in  this  last,  a 
portion  of  the  resin  was  protected  from  the  action  of  the 
alcohol,  by  being  enveloped  in  the  gluten  and  wax,  yet, 
by  the  assistance  of  acetic  acid,  the  remainder  of  the  re- 
sin, as  well  as  the  whole  of  the  gluten,  were  dissolved ; 
the  wax  was  obtained  in  a  pure  state  ;  and  a  separation 
of  the  resin  from  the  gluten  was  afterwards  easily  ef- 

tected,  by  the  method  Avhich  has  been  described.     A? 

♦ 

therefore  acetic  acid  is  capable  of  dissolving  resin,  gluten, 
and  many  other  of  the  vegetable  principles,  it  certainly 
may  be  regarded  as  a  very  useful  solvent  in  the  analysis 
of  bodies  a])p(ntaiuing  to  the  vegetable  kingdom. 

From 
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PVom  the  results  of  tbe  preceding  anulyses  it  appears^ 
that  tlie  diflPercnt  kinds  of  lac  consist  of  four  substances, 
namely,  extract,  resin,  gluten,  and  >vax,  the  separate 
properties  of  which  shall  now  be  more  fully  considered. 

Properties  of  the  colouring  Extract  of  IjOC, 

1.  \Vhen  dry  it  is  of  a  deep  red  colour,  approaching 
to  purplish  crimson. 

2.  Being  put  on  a  red-hot  iron,  it  emits  much  smoke, 
v'itli  a  smell  somewhat  resembling  burned  animal  matter, 
and  leaves  a  very  bulky  and  porous  coal. 

3.  Water,  when  digested  with  it  in  a  boiling  heat,  par- 
tially dissolves  it ;  but  the  residuum  was  found  to  be  ab» 
iiolutely  insoluble  in  water. 

4.  Alcohol  acts  but  slowly  on  it;  and,  in  a  digesting 
heat,  dissolves  less  than  water.  The  colour  of  tbe  solu- 
tion is  also  not  so  licautifui ;  and  a  considerable  part  of 
tbe  residuum  left  by  alcohol  was,  when  digested  with 
water,  found  to  be  soluble,  although  this  was  not  th^ 
case,  when  the  residuum  left  by  water  was  treated  with 
alcohol. 

5.  It  is  insoluble  in  sulphuric  ether,  excepting  a  very  ^ 
small  portion  of  resin,  which  appeared  to  be  accidentally 
mixed  with  it. 

6.  Sulphuric  acid  readily  dissolves  it,  and  forms  a  deep 
brownish-red  solution,  which,  being  diluted  with  water, 
and  saturated  with  potash,  soda,  or  ammonia,  becomes 
changed  to  a  deep  reddish-purple. 

7.  Muriatic  acid  dissolves  only  a  part :  the  solution  ig 
of  the  colour  of  port  wine,  and  by  the  alkalis  is  changed 
to  a  deep  reddish-purple. 

8.  Nitric  acid  speedily  dissolves  it :  the  solution  is  yel- 
low, and  rather  turbid  ;  but  the  red  colour  is  not  re- 
stored by  the  alkalis,  for  these  only  deepen  the  yellow 

Yy  2  colour. 
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colour.     This  nitric  solution  did  not  afford  any  trace  of 
oxalic  acid. 

9.  Acetic  acid  dissolves  it  vith  great  case,  and  forms 
a  deep  bfownish-red  solution. 

10.  Acetous  acid  does  not  dissolve  it  quite  so  readily, 
but  the  ^olqtion  js  of  a  brighter  red  Both  of  the  above, 
when  saturated  wjth  alkalis,  are  clianged  to  a  deep  red* 
dish-purple. 

IJ.  The  lixivia  of  potash,  soda,  and  ammonia,  act 
powerfully  on  this  substance,  and  almost  imniediately 
form  perfect  solutions,  of  a  beautiful  deep  purple  colour. 

12.  Pure  alumina,  put  into  the  aqueous  solution,  does 
not  immediately  produce  any  effect ;  but,  iippn  the  ad- 

^  dition  of  a  few  drops  .of  muriatic  acid,  the  colouring 
matter  speedily  combines  with  the  alumine^  and  a  beau- 
tiful lake  is  formed. 

13.  MuViate  of  tin  produces  a  fine  crimson  precipitate 
when  added  to  khe  aqueous  solution. 

14.  A  similar-coloured  precipitate  is  ^Iso  formed  by 
the  addition  of  solution  of  isinglass. 

Tiiese  properties  of  the  colouring  substance  of  lac, 
pspecially  its  partial  solul^ility  in  water  and  in  alcohol, 
and  its  insolubility  in  ether,  together  with  the  precipi- 
tates formed  by  alumina  and  muriate  of  tin,  indicate  tlut 
this  substance  is  vegetable  extract,  perhaps  slightly  ani- 
jnalized  by  the  coccus. 

The  effects  which  it  produced  on  gelatin  also  demon, 
^trate  the  presence  of  tannin  ;  but  this  very  probably  was 
afforded  by  the  small  portipns  of  vegetable  bodies,  from 
ivhich  the  stick  lac  can  seldom  be  completely  separated. 

Properties  of  the  Resin  of  Lac. 

This  substance  is  of  a  brownish-yellow  colour  j  and. 
when  put  on  a  red-hot  iron,  it  emits  much  smoke,  with  a 
i)«culi^r  sweet  pdour,  and  leave?  a  spongy  coal. 
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It  is  completely  soluble  in  alcohol,  ether,  acetic  acid, 
nitric  acid,  and  the  lixivia  of  potash  and  soda. 

Water  precipitates  it  from  alcohol,  ether,  acetic  acid, 
and  partially  from  nitric  acid  ;  and  it  possesses  the  other 
general  characters  of  a  true  resin. 

Properties  of  the  Gluten  of  Lac. 

It  has  been  already  observed,  that  when  small  pieces  of 
shell  lac  have  been  repeatedly  digested  in  cold  alcohol, 
they  become  white,  bulky,  and  elastic.  By  drying,  these 
pieces  become  brownislj^  and  brittle ;  the  elasticity  is  also 
destroyed  by  boiling  water  exactly  as  when  the  gluten  of 
wheat  is  thus  treated. 

If  the  pieces  of  shell  lac,  after  the  digestion  in  alcohol, 
be  digested  with  diluted  muriatic  acid,  or  with  acetic 
acid,  the  greater  part  of  the  gluten  is  dissolved,  and  may 
be  precipitated,  in  a  white  flaky  state,  by  alkalis ;  hut 
if  these  last  be  added  to  excess,  and  heat  be  applied, 
then  the  glutinous  substance  is  redissolved,  and  may  be 
precipitated  by  acids. 

If  the  pieces  of  shell  lac,  after  digestion  in  alcohol,  be 
treated  with  alkaline  lixivia,  then  the  whole  is  dissolved, 
atKi  forms  a  turbid  solution.  But  when  acids  are  em- 
ployed, the  chief  part  of  the  gluten  is  alone  acted  upon, 
^nd  a  considerable  residuum  is  left,  consisting  of  the 
wax,  some  of  the  resin,  and  a  portion  of  gluten,  which 
has  been  protected  from  the  action  of  the  acid  by  the  two 
former  substances. 

The  above  propertiejs  indicate  a  great  resemblance  be- 
tween this  substance  and  the  gluten  of  wheat ;  I  there- 
fore have  called  it  gluten,  but,  at  a  future  time,  I  intend 
tP  SMbject  it  (o  a  mpr^  ^ccurat^  examination, 

Froperiies 
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Properties  of  the  Wav  of  Lac. 

If  shell  lac  be  long  and  repeatedly  digested  in  boiU 
ing  nitric  acid,  the  whole  is  dissolved,  excepting  tijc 
wax,  which  floats  on  the  surface  of  the  liquor  like  oil, 
and  when  cold  may  be  collected  ;  or  it  may  be  more 
easily  obtained  in  a  pure  state,  by  digesting  the  residuum 
left  by  alcohol  in  boiling  nitric  acid. 

The  wax  thus  obtained,  when  pure,  is  pale  yellowish 
white,  and  (unlike  bees  Max)  is  devoid  of  tenacity,  and 
is  extremely  brittle. 

It  melts  at  a  much  lower  temperature  thankhat  of  boil- 
ing water,  burns  with  a  bright  flame,  and  emits  an  odour 
somewhat  resembling  that  of  spermaceti. 

Water  does  not  art  upon  it,^ neither  does  cold  alcohol; 
but  this  last,  when  boiled,  partially  dissolves  it,  and, 
up«n  cooling,  deposits  the  greater  part ;  a  small  portion 
however  remains  in  solution,  and  may  be  precipitated  by 
water. 

Sulphuric  ether,  when  heated,  aho  dissolves  it;  but, 
upon  cooling,  nearly  t!ie  whole  is  deposited. 

Lixivium  of  potash,  when  boiled  with  the  wax,  forms 
a  milky  solution  ;  but  the  chief  part  of  the  wax  floats  on 
the  surface,  in  the  state  of  white  flocculi,  and  appears  to 
be  converted  into  a  soap  of  difficult  solubility  ;  it  is  no 
longer  inflammable,  and,  with  water,  forms  a  turbid  so- 
lution, from  which,  as  well  as  from  the  solution  in  pot- 
ash, the  wax  may  be  precipitated  by  acids. 

Ammonia,  when  heated,  also  dissolves  a  small  por- 
tion of  the  wax,  and  forms  a  solution  very  similar  to  tbe 
former. 

Nitric  and  muriatic  acids  do  not  seem  to  act  upon 
the  wax  \  the  eflfects  of  sulphuric  acid  have  not  been  ex- 
^amiued. 

When 
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When  the  properties  of  this  substance  are  compared 
\vith  those  of  bees  wax,  a  difference  will  be  perceived ; 
and,  on  the  contrary,  tho  oiost  striking  analogy  is  evi- 
dent, between  tbe  wax  of  lac  aad  the  myrtle  wax  which 
is  obtained  frpm  the  Myrica  cerifera- 

An  Account  of  the  latter  substance  has  been  published 
by  Dr.  Bostock,  of  Liverpool,  in  Nicholsou's  Journal^ 
with  comparative  Experiments  and  Observations  on  Bees 
Wax,  Spermaceti,  Adipocire,  and  the  crystalline  Matter 
«f  biliary  Calculi  *. 

The  properties  of  the  myrtle  wax,  as  described  in  Dr. 
Bostock's  valuable  Paper,  so  perfectly  coincide  with  those 
which  I  have  observed  in  tbe  wax  of  lac,  that  I  cannot 
but  consider  them  as  almost  the  same  substance ;  in- 
deed I  think  they  may  be  regarded  as  absolutely  iden- 
tical, if  some  allowance  be  made  for  the  slight  modifica- 
tions which  have  been  produced  by  the  different  mode  of 
their  formation. 

From  the  preceding  experiments  and  analyses  we  find, 
that  the  varieties  of  lac  consists  of  the  four  substances 
%vhich  hare  been  described,  namely,  extractive  colouring 
matter,  resin,  gluten,  and  a  peculiar  kind  of  wax.  Resht 
is  the  predominant  substance ;  but  this,  as  well  as  the 
other  ingredients,  is  liable,  in  a  certain  degree,  to  varia« 
tion  io  respect  to  quantity. 

According  to  the  analyses  which  have  been  described^ 
one  hundred  parts  of  each  variety  of  lac  yielded  n 
follows. 

*  Nicholson's  Jounial  for  March,  1S03,  page  129. 


Stick 


I 
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Stick  Lac. 

Grs. 
Resin    -----------68. 

Colouring  extract    --^----lo. 

Wax •-^-.      6. 

Gluten       --.-.-*.-.      5.50 
Extraneous  substancqes     -----      6.50 


96.0 
Seed  Lae. 

Grs. 

Resin    -----------    88.50 

Colouring  extract    -------      2.50 

Wax ---      4.50 

Gluten       -----.----      3. 


97.50 

Shell  Lac. 

Grs. 

Resin    ---^ 90.90 

Colouring  extract    -------  0.50 

Wax 4. 

Gluten      -- -  2.80 


/ 


V  98.20. 


.  The  proportions  of  the  substances  Mrhich  compose  the 
varieties  of  kc  must  however  be  subject  to  very  coosid«r^ 
able  variations  ;  and  we  ought  therefore  only  to  consider 
these  analyses  in  a  general  point  of  view.  Henc6  "we 
should  ^tate,  that  lac  consists  principally  of  resin,  mixed 
with  certain  proportions  of  a  peculiar  kind  of  wax,  of 
gluten,  and  of  colouring  extract. 

The  relative  quantity  of  the  two  latter  ingredients 
yery  considerably  aRect  the  cliaracters  of  the  lacs ;  for 

instance^ 
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InsUmccii  we  may  dbselre,  that  tbe  glutinous  8ubstani:e» 
when  pi^esent  in  shell  lac  in  a  more  than  usual  pfoportion^ 
|>robaUy  prdduc^s  tbe  defect  dbseir^  id  some  kinds  of 
sealing  wax,  whieh^  when  heated  and  biirned,  became 
blackened  by  {laiiicles  of  coal;  for  tbe  glnten  aflfprdi 
madi  of  this  substance,  and  does  not  melt,  like  the  resio 
and  War.  From  what  has  been  stated,  therefore,  lac 
may  be  denominated  a  cero-resin,  mixed  with  gluten  and 
colouring  exit-act. 

§  IIL     General  iltniitrh. 

Froin  the  whole  of  the  experiments  which  liave  hettk 
related,  it  appears,  that  althodgfa  lac  is  indisputably  the 
produetion  of  insects,  yet  it  possesses  few  of  the  charac* 
ters  of  animal  substances ;  atid  that  the  greater  part  of  ita 
aggregate  properties^  as  well  as  of  its  component  ingre- 
dients, are  such  as  more  immediately  appertain  to  tege« 
table  bodies. 

Lac^  or  gi^m  lac^  as  it  is  populafly  but  improperly 
called,  is  certainly  a  very  useful  substance  ;  and  the  na- 
tives of  India  furrfish  full  proofs  Of  this,  by  the  many 
purposes  to  whi<rh  they  apply  it. 

According  to  Mf.  Kcir,  it  is  made  by  them  into  rings, 
beads,  and  other  female  ofnam.  *  s. 

When  formed  into  sealing-wax,  it  is  employed  as  a 
japan,  and  b  likewise  manufactured  into  diiferent  co- 
loured varnishes. 

The  coloifring  part  is  formed  into  lakes  for  paihters  :  a 
tort  of  Spanish  wool  for  the  ladies  is  also  prepared  with 
it ;  and,  as  a  dying  rtiaterial,  it  is  in^very  general  use.- 

The  resinous  part  is  even  employed  to  form  grind- 
stones, by  melting  it,  and  mixing  with  it  about  three 
parts  of  sand.    For  making  polishing  grindstones,  the 

Vol.  VI.-^Second  Series.  Z  z  sand 
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sand  is  sifted  throogh  fine  musliji ;  but  those  which  sze 
employed  by  the  lapidaries,  are  formed  with  powder  of 
corundum,  called  by  them  Corune  *. 

But,  in  addition  to  all  the  above  uses  to  which  it  is  ap- 
plied in  India,  as  well  as  to  those  which  cause  it  to  be  in 
request  in  Europe,  Mr.  Wilkins^s  HindCi  ink  occupies  a 
conspicuous  place,  not  merely  on  account  of  its  use  as 
an  ink,  but  because  it  teaches  us  to  prepare  an  aqueous 
solution  of  lac,  which  probably  will  be  found  of  very  ex- 
tensive utility. 

This  solution  of  lac  in  water  may  be  advantageouslj 
employed  as  a  sort  of  varnish,  which  b  equal  io  dura- 
bility, and  other  qualities,  to  those  prepared  with  alco- 
hol ;  whilst,  by  the  saving  of  this  liquid,  it  is  infinitely 
cheaper*     * 

I  do  not  mean  however  to  assert  that  it  will  answer 
equally  well  in  all  cases,  but  only  that  it  may  be  em* 
ployed  in  many.  It  will  be  found  likewise  of  great  uss 
as  a  vehicle  for  colours ;  for,  when  dry,  it  is  not  easily 
affected  by  damp,  or  even  by  water. 

With  a  solution  of  this  kind,  I  have  mixed  various 
colours,  such  as,  vermillion,  fine  lake,  indigo^  Prussian 
blue,  sap  green,  and  gamboge ;  and  it  is  remarkable, 
that  although  the  two  Lt  are  of  a  gummy  nature,  and 
the  otliers  had  been  previously  mixed  with  gum,  (being 
cakes  of  the  patent  water-colours,)  yet,  when  dried 
upon  paper,  they  could  not  be  removed  with  a  moistened 
sponge,  until  the  surface  of  the  paper  itself  was  rubbed 
off. 

In  many  arts  and  manufactures,  therefore,  the  solu- 
tions of  lac  may  be  found  of  much  utility  \  for^  like  mu- 


•  Phil.  Trans.  178I,  p.  380. 


cilage. 
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cilage,  they  may  be  diluted  with  water,  and  yet,  when 
dry,  are  little  if  at  all  aflected  by  it  *. 

We  find,  from  the  experiments  on  lac,  that  this  tub- 
8tanG#  is  soluble  in  the  alkalis,  and  in  some  of  the  acids. 
But  this  fact  (considering  that  resin  is  the  principal  in« 
gredient  of  lac)  is  in  opposition  to  the  generally-received 
opinion  of  chemists,  namely,  that  acids  and  alkalis  do 
not  act  upon  resinous  bodies.  Some  experiments,  how^* 
ever,  which  I  have  made  on  various  resins,  gum-resins, 
and  balsams,  fully  establish,  that  these  substances  are 
powerfully  acted  upon  by  the  alkalis,  and  by  some  of 
the  acids,  so  as  to  be  completely  dissolved,  and  rendered 
soluble  in  water. 

It  will  be  a  very  wide  and  curious  field  of  inquiry,  to 
discover  what  changes  are  thus  produced  in  these  bodies, 
especially  by  nitric  add.  Each  substance  must  form  th<^ 
lubject  of  a  separate  investigation ;  and  there  cannot  be 
adottbt  but  that  much  Will  be  learned  respecting  theii 
nature  and  properties,  which  hitlierto  have  been  so  little 
examined  by  chemists. 

The  alkaline  solutions  of  resin  may  be  found  useful  in 
some  of  the  arts;  for  many  colours,  especially  those 

*  The^lkaline  soluttons  of  lac  are  evidently  of  a  saponaceous  nature, 
and,  like  other  soaps,  may  be  decomposed  by  acids.  The  entire  sub- 
stance of  lac  is  not  however  completely  dissolved,  as  a|)pears  from  the 
turbidness  of  the  liquors.  Three  of  the  four  ingredients,  namelvt  the 
resin,  the  gluten,  and  the  colouring  extract,  appear  to  be  in  perfect 
-  solution  ;  whilst  the  wax  is  only  partially  combined  with  the  alkali, 
and  forms  that  imperfectly  soluble  saponaceous  compound  which  has 
been  formerly  mentioned,  and  which  remains  suspended,  and  disturbs 
the  transparency  of  the  solution. 

From  various  circumstances,  it  does  not  seem  improbable,  that  the 
long  sougbt-fur,  but  hiiherto  undiscovered  vehicle  epiployed   by  the 
ocleitrated  paiotcrrs  of  the  Veneii:in  School,  may  have  been  seme  kind 
.ttfredinous  suluiioui  prepared  by  mean^  of  borax,  or  by  the  alkalis. 

Z  z  2  M'Lich 
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wUch  are  metallic,  when  diaK^ved  id  aisidiy  may  be 
precipitatedy  combined  with  resb,  l^y  adding  the  firmer 
to  ibe  alkaline  solutions  of  the  latter.  I  have  made  some 
experiments  of  this  kind  with  soccess ;  and  perhapa  these 
processes  might  pmve  osefal  to  dye^  and  manofisclnren 
of  colours.  It  is  probable  also,  that  medicine  may  derive 
adranUges  ttoa\  some  of  this  extei^ive  seri^  of  ^ttalint 
and  acid  solutions  pf  the  resinous  f ubstanc^ 


nac 


Ohservations  on  Basalt ^  and  on  the  Transition  Jroem  tks 
vitreous  to  the  stony  Texture ,  which  occurs  in  thegrd" 
dual  Refrigeration  of  mtlied  Basalt ;  with  some  Gtola^ 
gical  Bemarks.  In  a  Letter  fvm  Gekgort  Watt, 
Esq.  to  the  Bight  Honow^able  Charles  CaEvitLs, 
V.P.B.S. 
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F  the  preceding  considerations  be  allowed  to  esplain 
the  formation  of  the  first  series  of  globulea  which  con- 
solidate into  the  jaspideous  s^bstance9  th^y  will  also 
explain  the  fornfiation  of  the  larger  and  ]|M>Te  dis*. 
tinctiy  radiated  spheriodsi^  which  have  been  already 
stated  to  be  very  easily  divisible  into  concentric  irag. 
foents.  They  probably  were  also  formed  round  a  cen* 
tral  point,  by  the  accqmulatiou  of  thin  poats ;  and 
fihe  tendency  to  radiation  j,  which  seenis  almost  insepar- 
able from  this  structure,  was  perhaps  aid^  by  the  ar- 
rangement induced  by  the  emission  of  heat  from  every 
part  of  the  surface  of  the  spheriods.  This  mode  of  for- 
mation hah  the  advantage  of  explaining  their  impenetra- 
bility. Had  they  been  generated  by  radii  diverging  from 
a  centre,  their  compactness  must  have  diminished  as  their 
diameter  increased ;  but,  in  the  structure  which  I  have 
supposed,  each  coat  is  composed  of  particles  solidly  ar* 

ganged 


fr&»  tie  vAremis  to  the  tUmf  TeHure^  K^.       tn 

fknged  ip  immediate  contact  with  each  other^  leaving  no 
apaces  for  penetration^  The  same  progress  is  rigidlj  ob# 
senred  in  the  extension  of  the  compact  nuclenst  which 
always'ocoupies  the  centre  of  the  radiated  spberiodiy  and 
fiaaUy  csEtenda  to  tbair  peripheries*  It  observei  thereon* 
oentric  dirisioDs  of  the  radiated  part  with  the  greatest 
preoision ;  and  the  line  of  their  separation  ia  alweys  pelw 
feotly  defined*  Bnt  die  state  of  aggregation,  into  which 
the  substance  has  now  entered,  is  so  perfioct  as  to  oireiw 
come  the  oparation  of  the  causes  which  fonperly  induced 
the  fibrous  structure,  and  the  mass  remains  compact, 
The  onlj  change  that  the  substance  afterwards  undergoasi 
cansista  in  the  gradual  accumulation  of  the  crystalline 
liioleculea,  and  their  arrangement,  by  their  indindual 
polarity,  into  v^ular  solids.  This  depends  on  very  .dif«r 
ferent  bws  firom  those  which  consolidated  the  fluid  glao^ 
and  aggr^aled  its  particles  into  a  compact  uqiform 
atone  *« 

*  The  esse  U  considerably  different,  where  crystals  jKMsetsing  rrgu* 
lar  forms  are  generated  in  glass.  The  molecules  of  which  they  aro 
formed,  have  doubiYesi  been  only  suspended  in  the  vitieoua  medium  ; 
and  their  union  is  determined  by  crysuilline  polairttyjp  which  sppears  to 
ne  petfecUy  distinct  from  the  simple  sggngatioa  which  cfaaoges  a 
fluid  into  a  solid,  whether  it  (m  hoflqogeneoos  or  compound,  which 
afiects  the  internal  arrangepieat  of  those  bodies,  bnt  which  never  caa 
separate  their  components  into  distinct  masses,  or  form  them  into  re* 
gular  solids.  Every  molecule,  at  the  moment  of  its  formation,  must 
necessarily  be  endowed  with  all  the  properties  it  afterwanis  possesses. 
The  suspension  of  such  molecules  in  a  fluid  moditim,  though  it  may 
conceal,  oanpot  alter  those  prop«rties;  and  the  union  of  auch  mole- 
cules, 10  fosm  a  r^ular  solid,  in  no  respect  altera  their  individual  or 
a|[£rc^te  qualities.  Whether  heat  be  evolved  at  the  moment  of  this 
union,  is  a  question  ^ot  easily  solved;  as  the  crystallizations  with 
which  we  are  familiar  are  from  chexnical  solutions,  in  which  some  of 
the  moleculjes  are  generated  by  the  separation  of  a  combined  substance, 
at  th«  moment  when  others  arc  united  by  crysuUine  polarity. 

The 
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The  appearances  that  I  have  endeatoured  to  describe, 
9tem  deserving  of  coastderation  in  sevanal  points  of  view. 
Few  things  can  be  more  at  variance  with  commonly •te* 
teei^'od  opinion,  than  the  diversified  succession  of  changes 
of  strscture  which  this  glass  exhibits  in  its  passage  to  a 
svystaltized  state.     The  generation  of  the  globules  which 
imiteto  fbcm  the  jaspideous  substance,  is  what  we  might 
iie  prepared  .to  expect,  bj  observing  the  coolii^  of  a 
xommon  iron  furnace  fls^.     But  it  appears  not  rtry  ob- 
.vioits  to  common  apprehension,  that  the  species  of  ar- 
langement  requisite  to  form  this  intermediary  substance, 
•could  be  incompatible  with  any  fluidity  permitting  fiurther 
iDotion  of  the  molecules  of  the  mass ;  yet,  immediately 
•after  the  completion  of  this  arrangement,  they  receive  a 
new  disposition,  and  the  radiated  fibrous  structure  coii>- 
.mences.      Sometimes  this  pervades  even  the  unaltered 
.glass;  bat  I  presume  this  only  to  happen  where  the  mi- 
nute globules  first  formed  were  scattered  so  far  asunder, 
that  their  centres  became  fibrous,  before  their  peripbe* 
ries  came  into  contact.     This  view  of  the  subject  is  jus- 
tified by  the  analogous  operation  of  the  formatvou  of 
crystals,  similar  to  those  described,  in  the  heart  of  the 
'radiated  spheroids,  while  their  exteriors  still  retained  the 
.  fibrous  texture. 

If  it  be  considered  as  extraordinary,  that  a  change 
should  be  effected,  converting  an  apparently  solid  and 
homogeneous  mass  into  an  accumulation  of  radiated  sphe- 
roids, and  that  these  radii  should  lose  their  fibrous  strue* 
ture,  and  assume  the  texture,  aspect,  and  tenacity,  of 
a  compact,  hard,  and  homogeneous  stone,  it  is  certainly 
nmcli  more  extraordinary,  that  this  stone  should  permit 
further  arrangement  to  proceed,  and  should  enable  the 
crystalline  molecules  which  it  contains  in  a  sUte  of  con- 
fused aggregation,  to  arrange  themselves,  and  to  form 

crystals. 
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crystals,  whicli,  although  minute,  are  equal  ki  the  per- 
fection of  their  forms,  and  in  the  brilliancy  of  their  natit* 
ral  poHsh,  to  the  inost  precioas  products  of  crystalliza* 
tion.  It  is  also  well  deserving  of  observation,  by  how 
regular  a  inarch  the  magnetic  influence  of  the  subfitanoe 
keeps  pace  with  the  perfection  of  its  arrangement,  till  it 
becomes  so  powerful,  that  fragments  of  the  regenerated 
stone  are  suspended  by  the  attraction  of  a  magnet. 

It  has  been  most  justly  remarked  b^  Mr.  Smithson, 
that  solution,  far  from  being  necessary  to  cr3rstallizationy 
effectually  prevents  its  commencement ;  for,  while  solu-. 
tion  subsists,  crystallization  cannot  take  place.  It  may 
remain  a  question,  whether  previous  solution  be  essential^ 
as  a  preparatory  means  of  obtaining,  by  subsequent  eva^ 
poration,  or  cooling,  the  small  parts  of  bodies  disen^ 
gaged,  so  that  they  may  unite  to  form  regular  crystals. 
If  by  solution  be  only  meant,  that  simple  action  of  heat, 
or  water,  which  merely  counteracts  the  force  of  aggre«- 
Ration,  and  relieves  the  molecules  from  their  bond  of 
union  with  each  other,  it  certainly  is  requisite  ;  but  if  by 
solution  be  meant,  that  action  of  affinities  by  which  not 
only  the  force  of  aggregation  is  overcome,  but  tlie  com^ 
binations  which  constitute  the  molecules  are  destroyed, 
it  obviously  is  not  ouly  unnecessary,  but  prejudicial  to 
crystallization  ;  as  a  new  set  of  molecules  must  be  formed, 
by  a  new  combination  of  the  elementary  particles,  before 
the  formation  of  regular  bodies  can  commence.  The 
suspension  of  the  molecules  ready  to  crystallize,  may  be 
correctly  said  to  be  merely  mecbanicaL  Though  tl«e 
mechanical  action  of  trituration  can  never  be  expected  to 
resolve  even  th^  most  easily  divisible  body  into  its  molo* 
cules,  because  the  fracture  will  be  at  least  as  frequently 
iscross  the  natural  joints  as  in  their  direction,  yet,  even 
by  this  rude  method,  some  perfect  molecules  may  be 

dis- 
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disengaged ;  for  we  find,  that  water  passitig  orer  large 
surfaces  of  siliceous  sand,  finds  some  molecules  of  silex 
in  the  state  proper  for  aggt^ation^  and  even  for  cryatal- 
Uzation«  Meebamcal  suspension  in  a  fluid  niedium^  of 
such  dcnnty  that  the  crystalline  pdarity  may  be  enabled 
to  counteract  the  power  of  gravity,  is  with  justice  con- 
sideced  by  Mr.  Smitbson  the  only  requisite  for  the  fiMrma- 
tion  of  ctytttk  *»  The  circumstances  I  have  detailed, 
appear  to  me  an  additional  confirmation  of  this  remarki 
and  perhaps  go  still  fi^rtheri  by  showing  that  even  the 
fluidity  (in  the  common  sense  of  the  word)  of  the  sus* 
pending  medium  is  not  an  indispensibie  couditiom  For 
it  appears  imponible  to  annex  the  idea  of  fluidity  to  the 
union  of  the  minute  globules  which  form  the  jaspideoua 
substance,  still  less  to  that  substance  when  formed,  and 
still  less  to  those  spheroids  whose  obstinate  impenetrability 
is  so  strongly  defined.  And  if,  by  any  power  of  imagior 
ation,  these  can  be  supposed  to  be  fluid  at  the  time  they 
retain  this  confirmation^  how  can  it  be  supposed  that  the 
compact  bard  tenacious  stone  into  which  they  are  changed 
could  retain  these  characters  in  a  fluid  state  i  Yet  the 
subsequent  formation  of  crystals  proves^  that  either  all 
these  contradictions  must  be,  or  that  the  particles  of 
bodies  apparently  solid  must  be  capable  of  some  internal 
motion,  enabling  them  to  arrange  theniselves  acccnrding 
to  polarity,  while  they  are  solid  and  fixed,  as  far  as  they 
have  reference  to  the  ordinary  characters  of  fluidity^ 

Instances  even  more  remarkable  have  vcrry  long  been 
known  and  authenticatedi  though  perhaps  they  have  not 
been  generally  regarded  with  the  attention  they  deserve. 
Glass  vessels  are  well  known  to  be  convertible  into  Reaa- 

*  See  a  chemical  Analysis  of  some  Calami Aes,  hj  JametSmlthson, 
Esq.  Philosopfhical  Transactions  for  1803,  pag^  S?.  Sec  also  Dolo* 
mietty  Jwmal  det  Mine$,  No.  92,  page  59. 
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ftldt^s  porcelain,  by  the  internal  arrangement  of  tTieir 
particles,  wttliout  losirtg  their  external  fotin,  and  conse- 
quently at  a  temperature  I'ery  much  bdow  that  requisite' 
'for  their  fosioni  The  change  of  glass  into  Reaumur^t 
porcelain >  does  not  arise  from  an  evoration  of  the  alkali^ 
as  hias  been  alleged,  but  irom  a  regular  arrangement  of 
the  molecules  of  the  glass.  It  c6mnieoces  by  the  fdrma*' 
tion  of  fibres  perpendicular  to  the  suHkce  of  the  glass/ 
and  penetrating  into  it.  At  nearly  the  same  time,  small 
radiated  globules  are  formed  in  the  interior  of  the  glass/ 
and  the  union  of  these  with  the  fibres,  by  theii^  mutual 
increase,  forms  the  whole  into  a  hew  substance  ;  and,  if 
the  requisite  temperature'  be  longer  ftiaiiittiined,  the  fibret 
disappear,  and  the  Whole  becomes  fine-gfraitied,  and  aK 
Most  comi^cl.  This  substance,  from  the  improved  stat^ 
of  its  aggfregatibn,  ii  niuCh  stronger  arid*  more  tenacioui^ 
than  before,  and  is  not  fusible  at  a  heat  sufficient  to  fuse^ 
the  gl»s  it  war  forhied  from; 'but,  ifthat  aggregatiozi 
be  once  destroyed,  the  glass  tesuhing  from  its  fusion  i^ 
equally  fusible  wtth  the  original  glass  ;  and  a  fejietitibtl 
of  Che  process  Will  again  form  Reaumur^s  poi'Celain^ 
which  rikay  be  again  fused,  and  sb  on  fep^tedly,  fot  thel 
the  quantity  of  aftali  evaporated  during  the  Opefation  ii^ 
extremely  small.  The  hafdness  and  brittleness  of  metals 
irapidly  cooled,  eontrastdl  with  tAe  softtiess  and  tenacity 
resulting  ftotn  their' gyadlial  refrigeration,  ate  dl  analo-*^ 
gous  instances  \  and  all  the  processes  in  which  annealing 
is  employed,  and  more  remartcabty  the  tempering  ol 
steel,  afe  proofi}  of  the  intetnal  motion^  and  arrang^tnenfi 
of  tiie  paltfcles  of  ihattdr,  a^  temperatures  vety  mucH 
below  the  heat  requisite  ^  theif*  fluidity. 

Whatever  doubts  itey  afisc  tweeting  the  fotmation  of 
Ihe  crystals,  there  seems  no  reason  to  suppose  that  tbdf 
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gradual  increase  would  cease,  till  all  the  molecules  be- 
longing to  that  species  were  exhausted,  if  the  tempera- 
ture favourable  to  their  genei^tioa  was  continued.  If 
the  mass  was  entirely  composed  of  one  species  of  moie* 
culesi  it  would  be  resolved  into  an  aggpnegation  of  crjs- 
tals  of  the  same  substance ;  and  probably,  by  a  still  far- 
ther continuation  of  the  process  of  arrangement,  into 
one  crystal,  which,  though  it  might  not  posseaa  a  re- 
gular external  form,  would  be  perfect  in  its  internal 
structure. 

But,  if  the  mass  contains  two  distinct  species  of  mde- 
cules,  different  results  must  take,  place,  which  will  be 
modified  by  the  proportional  quantities  of  the  components. 
As  it  has  been  demonstrated  by  BerthoUet,  that  the  at-  | 
traction  of  masses  of  matter  are  relatively  as^thdr  quan- 
tities, it  follows,  that  unless  a  very,  potent  counteracting 
cause  .be  exerted,  the  most  abundant  ingredient  in  the 
mixture  will  be  the  first  to  crystaUize.  But  thia  crystal- 
lization will  not  comprehend  the  whole  of  its  molecules ; 
for,  after  a  certain  quantity  of  them  are  arranged^  the 
proportions  of  the  remaining  .fluid  are  altered;  that  in- 
gredient which  was  before  the  least,  may  new  be  equal, 
or  even  gre^t^st,  and  it  will  exercise  its  attraction.  As 
'  the  first  crystallization,  by  subtracting  a  large  portion  of 
the  fluid  particles,  must .  have  obliged  the  molecules  of 
the  ess  abundant  substance  to  approach  each  other  very 
closely,  they  may  be  able  ^o .  collect  themselves  entirely 
in  their  first  attempt  to  crystalli^se,  or  they  may  funm  al- 
ternate, crystallizations  with  the  remaining  unarranged 
molecules  of  the  more .  abundant  substance.  Howeret 
Tarious  the  species  of  molecules  may  be^  they  will  be 
regulated  by  analogous  laws,  and  only  swre  to  diyeisify 
the  generated  substances* 
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It  by  no  means  follows,  that  the  crystals  afterwards 
fotind  to  be  most  inixisible  would  be  first  generated. 
Their  formation  does  not  altogether  depend  on  their 
greater  or  less  fusibility,  but  on  the  relative  strength  of 
tlie  attraction  which. unites  them  to  the  matter  they  arc 
immersed  in,  and  of  the  polarity  which  invites  them  to 
crystallize.  In  all  crystallization  from  compound  fluids, 
the  order  in  which  the  several  bodies  crystallize  must  be 
determined  by  their  relative  quantities  and  attractions. 
It  is  perfectly  obvious,  that  no  molecules  9an  form  a 
crystal  in  a  heat  sufficient  for  its  fusion ;  but  it  by  no 
means  ensues,  that  it  will  be  formed  as  soon  as  the  mole- 
cules are  cooled  to  the  point  where  the  crystalline  po- 
larity overcomes  the  disintegrating  power  of  heat ;  for 
they  may  remain  suspended  hi  a  fluid  formed  by  more 
fusible  bodies,  provided  this  fluid  be  sufficiently  abundant 
to  keep  them  from  contact  with  each  other,  for  the  cry- 
stalline polarity  appears  to  exert  itself  only  at  extremely 
small  distances.  In  a  mass  composed  of  substances  in  a 
state  of  fluidity,  with  refractory  molecules  suspended 
among  them,  it  is  pretty  deaf,  from  the  preceding  para- 
graph, that  the  most  abundant  ingredient  will  be  the 
first  to  crystallize.  But  the  removal  of  a  portion  of  the 
suspending  fluid  must  bring  the  refractory  molecules 
nearer  together,  and  perhaps  so  near  that  the  crystalline 
polarity  may  overcome  the  attraction  of  the  fluid  for 
them;  they  will  therefore  crystallize  next,  and  will  be 
followed  by  the  remaining  ingredients,  in  the  order  their 
attractions  dictate. 

As  the  crystals  last  formed  must  necessarily  be  im-. 
pressed,  at  the  parts  in  contact,  by  the  peculiar  forms 
of  those  which  have  been  first  generated,  it  also  follows, 
if  the  preceding  reasoning  be  just,  that  the  infusible  crys^ 
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lals  may  be  found  impressed  by  the  more  fusible  sob* 
stance,  which  orystallisied  first;  and  the  remaining  io* 
gredientfi  of  the  mixture,  \vliich  weve  subsequently  ar- 
range4i  may  be  moulded  on  the  refractory  crystals  ;  an4 
thus,  in  the  same  specknen  may  exist,  a  vefractory  sulir 
stance  generated  by  fire,  impressed  by  xnoiae  fijsable 
bodies,  and  impressing  them  in  its  turn-.  Fiom  -the  same 
*consIderatio4i  it  is  obvious,  thatoio  crystal  can  be  formed 
at  a  temperature  .above  the  degree  of  its  fusibility  ;  and 
rthat,  as  .{^  necessary  consequence,  no  crystal  which  is 
more  fusible  than  the  basis  in  whtcb  it  is  imbeddeft,  cao 
))e  formed  by  igneous  operation. 

The  same«la^vs  must  regulate  the  arrangemeotiof  aqne- 
'Pus  solutions,  .and  of  molecules  suspended  in  aqueous  so^ 
lutions.     All  *these  are  dependant  on  beat ;  for  vre  are 
lunacqiiainted  with  any  fluidity,,  and  consequently  with 
.§ny  splutioB,  which  heat  does  not  produce.    Ice  ^nd  soda 
have  no  more  action  on  each. other: than  soda  and  qoartz:: 
vais^  the  temperature  of  the  ice,  and  it  unites  with  the 
.|oda;;  raise  the  temperature  of  the  sodj%,..and  i%  unites 
vri^h'the  guartz.    Both  solutions  are  .effected  by  beat,  of 
tlie  degrees  of  which  we  know  neither  the  beginning  nor 
tl^end,  and  are  therefore  utterly  unable  to  estimate 
wliat  aliquot  part  of  its  scale  inadequate  to  the  .produc- 
tion of.  these  cflFects.     Probably  a  very  minute  ono,  . 
.  A  curious  diversity  may  prevail  in  the^  products  of  9^ 
•  compound  bojdy  subjected  to  .fusion,  when  absolu^  solu- 
^on  >is  ^produced.      When  merely  sioi^pl^  fusion  takes 
place,  nhe  aggregation  'of  the  parts  on^y  is  destroyed : 
tlwJ  fluidity  arises  from  the  facility  wi^h  which  tl^y  move 
on  «ch  other ;  a^d  9,  regulated  diminution  of  tempera- 
'tu«^vi^y  facilitating  their  reunion,* can  hardly  fail  to  re- 
compose  th^sanac  spefies  that  forjwrljf  appeared,  to.  exist 

in 


f>:cm  the  vikteaus  to  4ht  ston^  Texture^  Ko.        z%$ 

^n  the  compound.  JBut,  if  the  molecules  have  been  dis^ 
^qlved  aiid  4ccompose4,  and  their  couiponent  ^particles 
4ifiiised  through  the  fluid,  there  seems  tp  l>e  very  little 
probabiUty  that  any  reuniqn  should  compose  the  same 
.molecules,  (t  is  more  likely  that  new  compounds  will  be 
;fonned|  fropfi  whiGh  new  mojecules,  and  of  course  ne^ 
xrystals,,  wiU  be  generated ;  and  thf^t,  consequently,  the 
.^me  rock  may  become  the  parent  of  .very  diversified  off- 
spring. These  will  however  retain  some  traces  of  their 
.origin;  for,  as  there  can  be  no  fusion  <^  a  compound 
body  imagined,  in  which  .the  mutual  sK:tion  of  the  com- 
ponents will  not  decopapose  some  pqrtion,  there  can  be 
no  solution  supposed  so  perfect  tliat  every  moj^cule  shall 
be  destroyed.  In  the  first  case,  there  will  exist  the 
germs  of  a  new  composition  ;  aqf|,  in  the  second,  there 
will  relpain  the  relics  of  the  old. 

If  these  observations  are  cprrect,  considerable  utility 

seems  derivable  from  them,  in  the  explanation  of  some 

geological  problems.     It  will  appear,  that  they  strikingly 

ill^lstrate  the  analogy  which  exists  between  the  aqueoiis 

and  igneous  formations,  and  show  that  precisely  the  same 

.  order  and  kind  of  arrangement  is  followed,  in  the  gene- 

;  ration  of  stony  masses  frpm  water  as  from  fire ;  for,  the 

change  of  structure,  which  I  have  oljserved  to  be  the 

most  inexplicable  part  of  the  process  by  which  glass 

passes  into  stone,  is  almost  exactly  imitated  in  the  for« 

matron  of  calcareous  stalactites.     Successive  depositions 

^f  calcareous  carbonate,  form  a  stalactite  which  at  first  is 

fibrous.     A  continuance  of  the  process  causes  the  fibrous 

structure  to  disappear,  and  the  stalactite  becomes  irregu- 

^ly  spathose.    The  irregularities .  then  vanish,  and  it 

,  becoi^es  perfect  calcareous  spar,-  divisible  into  large  rhom- 

r  boidS) .  with  the.  ioxuk  £|^uliar  to  that  mineral  ^  aud  all  the 

gradations 
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•gradations  may  be  (bund  in  the  same  specimen.  Nor  is 
this  change  confined  to  a  few  solitary  specimens ;  for,  a 
considerable  extent  of  coast  near  Sunderland,  is  formed  of 
m  limestone  composed  of  radiated  spheroids,  from  half  an 
inch  to  three  inches  diameter,  imperfectly  united.  When 
<me  of  these  spheroids  attains  something  more  than  the  usual 
magnitude,  it  becomes  compact  in  the  heart ;  and  it  is 
not  unusual  to  discover  portions  of  the  rock,  in  which 
the  radii  have  entirely  disappeared,  and  the  whole  mass 
lias  become  compact.  It  is  probable  that  the  entire  for* 
niation  of  oolithi  and  pisolithi  is  owing  to  the  same  cause ; 
and  that  they  are  prevented  from  ever  arriving  at  great 
size,  by  the  union  of  their  surfaces,  and  their  subsequent 
cTonsolidation  into  compact  limestone,  into  which  thejp 
continually  found  to  graduate, 

TO  BE  CONCLjUDED  IN  OUR  NEXT. 


Description  of  an  impixrved  Saftty-Valvefor  Steam-En^ 
gmesy  containing  a  Vacuum-Vahe  in  the  same  Hole  of 
the  Boiler. 

Imcnied  by  the  Chevalier  A.  JM,  Edel^rantz,  of  Sweden. 

With  an  Engraving. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  was  voted  to  the  Inventor. 

1 N  large  boilers  or  coppers,  where  boiling  fluids  are' 
enclosed,  a  safety-valve  is  generally  used  to  prevent 
tbeir  bursting,  from  an  unexpected.excessivc  force  of  the 

elastic 
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dastic  steam,  and,  besides  a  vacuum-valte,  to  prevent 
their  being  compressed  or  crushed  by  tl)e  weight  of  ex- 
ternal air,  in  tlie  case  of  a  sudden  condensation  of  the 
▼apoufs..  These  two  valves  are  commonly  fitted  into  two 
different  holes  in  the  boiler;  but  as  a  more  simple,  and 
consequently  more  eligible,  method  seems  to  be  that  of 
joining  them  together,  I  submit  tlie  following  contrivance 
for  that  purpose.  ^ 

abj  (Plate  XVI.)  Fig.  9,  is  a  common  conical  safety- 
valve,  fixed  in  the  boiler  C(/,  having  four  openings,  ft, 
which  are  represented  in  a  plan-view  in  Fig.  10.  tj  is 
the  metallic  rod,  bearing  the  weight  K  K,  with  which 
-the  safc-ty* valve  is  loaded,  and  extending  itself  under  that 
valve  toy*:  ^A  is  the  vacuum-valve,  consisting  in  a  plane 
circular  plate,  with  a  brass  tube  sliding  along  the  rod^ 
and  pressed  by  a  spiral  spring  to  the  safety-valve  a  &, 
(against  which  it  has  been  well  ground  in  making  it,) 
closing  in  that  situation  the  openings  it. 

Such  being  the  construction  of  the  whole,  it  is  evi- 
dent, that  when  the  elasticity  of  the  steam  increases,  the 
two  valves,  joinedtogether,  with  the  holes  n  shut,  make 
but  one,  opposing  to  the  elasticity  of  the  steam  an  united 
resistance,  which  is  regulated  by  the  weight  KK,  in  the 
common  way  ;  but,  ou  the  contrary,  when  by  condenss^ 
tioft  of  the  vapours  a  vacuum  is  produced,  the  exter- 
nal air  in  pressing  through  i  /,  upon  the  vacuum  valve 
g  hy  forces  it  down,  and  opens  to  itself  a  passage  into  the 

boiler. 

TLe  valve  gh  may  easily  be  made  conical,  like  the 
«>ther,  if  that  form  should  be  preferred  ;  but  in  different 
trials  I  have  found  planes,  if  well  turned  and  ground  to- 
gether, join  as  perfectly  as  can  be  desired,  being  pressed 
^y  the  imited  elasticity  of  the  spring  and  the  steam. 

Fig, 


Fig.  1 1  IS  the  san^  conifiviin6e,  adapted  t6  a  new.  iaudf 
6f  safety  valv6  or  piston,  whichi  though  I  originally  juv 
tended  it  for  the  U2ie  of  Papin's  digestersr  of  a  new  cod* 
struptioh^t  has  been,  in  a  larger  size,  applied,  by  me 
even  to  steam-en'gines,  and  is  descrited  in  the  Pfajiqio* 
phical  Magazine  of  December,  1803  f. 

I  have  lately  begiin,  and  shall  pursueV  a  set  of  expert- 
inents,  with  the  intentibn  of  regulating,  by  this  safety-* 
piston,  the  quantity  of  admitted  air  to  fire*gtates,  and  tor 
eflPect,  by  that  means,  a  ne^  mode  of  regulating  tiie  fire^ 
and  the  elasticity  of  steam  in  boilers,  with  less  eipendi^ 
ture  of  Aiel  and  of  force  than  usual :  of  irhich  idea  a  hint 
is  given  in  the  work  and  place  above  mentioned.  The 
resiiit  of  these  researches  I  shall  at  some  future  period  do 
ifxyhpU  the  honour  0f  comoidtiicating  td  the  Soeiety. 

'^  Nieh6]sQn*s  Jd^rDai,  Marcfi,  iaitM. 

t  The  description  .of  this  coninvanoe  being  alfeady  publbhecla  li 
would  be  superfluous  to  rapeat  it.  I  only  beg  leave  to  add  the  follow* 
ihg  practical  remark.  .  .A  meuHic  piston^  if  well  turned  and.  fitted  into 
a  cylinder  of  exactly  the  tome  kind  of  metal,  will  probably  have  xhi 
same  d^ree  of  expansion,  especially  if  hollow,  and  consiequently  will 
hot  increase  iU  friction  in  any  increased  degree  of  tentperature.  But 
ki  in  practice  the  cylinder  is  coifhmonly  exposed  to  a  lower  terapenturto 
tliaa  the  piston,  heated  by  the  ^tbaro,  a  little  increase  of  frictiaa  will 
iake  place  by  ah  increase  of  heat.  To  prevent  the  efept  of  this,  I  Juf9 
found  it  useful  to  employ  for  the  piston  a  metal  of  somewhat  less  ex- 
Jiansive  powers  than  the  cylinder  rand  the  expansion  of  red  copper  be- 
ing to  that  of  brass  nearly  as  10  to  11,  I  pre tbr  making  the  piston  ot 
Ihb.  former  metal,  when  the  cylinder  li  made  of  btasl. 
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JDescriptian  of  a  Machine  to.  ascertain  the  Number  af  Lifts 
unadefr&ni  a  Mine^  in  any  given  Time. 

invented  by  Mr,  John  Ant  is,  ofFulneckj  near  Leeds. 

With  a  Plate. 

From  tlie  Transaction's  of  the  Society  for  the  Encou- 
ragement of  Arts,  MAiiiui-ACTURES,  and  Commerce* 

Ten  Guineas  were  voted  to  Mr*  Aur  is  for  this  Invention. 

1  HAVE  latiely  been  encburaged  by  sbnte  gentlemen 
engaged  in  some  coal  mines  in  this  neighbourhood,  to 
invent  a  machine,  which  would  infallibly  tell  the  number 
of  boxes  of  coals  drawn  out  of  a  pit  in  the  course  of  a 
week,  or  any  given  time.  '  I  have  just  how  completed  a 
model,  which  I  think  would  answer  the  purpose  extremely 
well. 

The  machine  is  very  simple,  and  need  not  be  expen- 
sive ;  its  properties  are  as  follow  : 

1.  It  is  of  no  consequence  if  the  pit  be  ten,  twenty, 
forty,  or  more  yards  deep.  It  will,  notwithstanding  this 
difference,  only  point  but  one  box  at  ortce ;  and,  sup- 
posing the  pit  to  be  several  hundred  yards  deep,  the 
principle  will  remain  the  same,  and  th6  machine  could 
be  easily  adapted  for  it. 

2.  It  is  likewise  of  no  conseqiience  if  the  coals  be  drawn 
up  by  a  hand  windlass,  or  any  other  machine  turned  by 
horses  or  other  powers. 

3.  No  account  is  necessary  to  be  kept  for  a  whole 
week,  or  any  given  time,  as  the  machine  can  be  calcu- 
lated for  any  quantity  of  coals  whatever,  that  can  be 
drawn  up  in  a  given  time.  Only  allowance  must  be  made 
for  the  huinber  of  person*  that  go  down  and  up  in  tiie 
same  way. 
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tvnis ;  but  perhaps  these  might  likewise  be  contrived  «o, 
diat  the  gudgeon  with  the  endless  screw  may  be  a  piece 
bj  itself,  attached  only  ta  the  windlass  by  a  square,  or 
otherwise,  as  is  often  practised  in  other  machinerieai,  s«ch 
as  cotton-mills,  &c. 

RETfiRlrNCE  to  Plate  XVIL 

Fig,  1 .  A,  the  roller,  with  an  endless  screw,  to  be  the 
»ze  of  the  gudgeon  of  a  hand  windlass. 

i,  the  first  wheel,  of  forty  teeth,  with  a  brass  catch  C. 
It  may  be  moved  backwards  or  forwards  by  the  endless 
screw. 

D,  a  rachet  wheel  with  fifty  tcetby  which,  when  the 
wheel  B  is  put  in  motion  one  way,  the  catch  will  slide 
over  the  teeth  of  it ;  but,  on  turning  it  the  other  way, 
the  catch  will  drop  into  and  forward  this  wheel  one  tooth, 
in  which  situation  it  is  prevented  from  returning  by  the 
spring  E,  placed  on  the '  side  of  the  box  which  holds  a 
tooth  on  the  side  of  the  wheel. 

F,  a  small  pinion  of  four  teeth,  on  the  back  part  of  the 
axle  of  the  wheel  D.  This  pinion  moves  a  large  wheel 
on  the  other  side  of  the  box. 

Fig.  2.  G,  the  large  wheel  .last  mentioned :  it  has 
eighty  teeth. 

H,  a  smaller  wheel  of  fifty  teeth,  fixed  Ceist  on  the  face 
of  the  wheel  G  ;  which  wheel  II  works  a  wheel  I,  of  the 
same  number  of  teeth,  shown  by  dotted  lines  behind  the 
figiired  dial-plate. 

The  short  hand,  or  finger  of  tl>e  dial,  is  placed  upon 
an  arbor  or  collar  of  this  wheel  I,  and  moves  with  it. 

Tl)e  long  finger,  or  hand  of  the  dial  plate,  goes  upon 
a  square  pn  tlie  end  of  the  spindle  on  which  the  above 
arbor  moves  5  which  spindle  moves  forward  this  lono^ 
finger  one  division  in  fifty  of  the  outer  circle  marked  on 

the 
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the  dlal-piate, .  every  time  the  rope,  or  any  thing  at- 
tached to  it,  has  been  down  to  the  bottom  of  the  mine^ 
and  returned  t»  the  tf^  - 

The  inner  circle  of  the  face  bf  1^^  dial  is  marked  in 
divisions  of  fifty  eaclu  When  therefore  fifly  draughts  op 
and  down  have  been  made  from  the  mine,  the  shorter 
band  will  be  found,  if  both  hand^  were- originally  set  cor-' 
rectly  at  the  top,  to  have  moved  to  the  first  interior  dli« 
vision  marked  50 ;  and  so  on,  in  proportion,  wiH  advance 
as  more  draughts  are  made. 

K,  is  a  board  placed  under  the  wheeTs  BD,  in  Fig.  I, 
and  which  separates  them  from  die  other  wheel-work  in 
Fig.  2,  where  only  a  fbw  teeth  of  the  wheel  B  appear 
behind  it* 

L  L,  show  the  temporary  handles  in  both  figures ;  and 
the  position  of  those  letters  denote  that  the  gudgeon  of 
the  windlass,  when  the  machine  is  in  actual  use,  should 
be  there  joined  to,  or  make  a  p^u't  of  the  roller  A. 

Fig.  3,  shows,  on  an  enlarged  scale,  the  form  of  the 
catch  C.  The  steel  spring  M  pressing  against  the  pin  N, 
returns  the  catch  to  the  tooth  of  the  wheel  D,  when  it 
has  been  forced  back ;  and  a  pin  fixed  underneath  the 
catch  moves  in  a  groove  O,  made  in  the  wheel  B,  to 
prevent  the  catch  being  pressed  too  far  back,  or  thrown 
out  improperly  by  the  spring. 

A  door  is  fixed  on  each  side  the  box,  and  should  be 
locked,  to  prevent  the  hands  being  altered  unknowingly. 

The  drawing  of  a  machine  for  similar  purpose;,  in. 
tended  to  be  used  witli  a  gin  or  horse  wheel,  alluded  to 
in  Mr.  Antis*s  letter,  is  in  the  Society^s  possession,  if  a 
reference  thereto  be  thought  necessary* 
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Crnnpoiatke  Jnafysis  of  seca-al  Varieties  of  SUatUes  cr 

Tales.    Bjf  M.  VAuauELiN. 

From  the  Journal  de  Physioue. 

IjLiTHERTO  it  had  been  imagined  that  the  srao#th' 
ness  and  unctaosity  of  the  stones  called  steatites  pro- 
ceeded  from  the  presence  of  magnesia,  because  this  earth 
had  been  found  in  all  those  which  had  been  analj'sed, 
and  consequently  all  the  stones  which  present  these  cha- 
racters had  been  united  in  the  same  species.  But  the 
analysis  of  the  hurd-stone,  which  is  in  some  measure  to  be 
regarded  as  the  type  of  the  species,  and  in  which  M. 
Klaproth  found  no  magnesia,  has  deranged  the  notions 
of  mineralogists  on  this  subject,  and  gave  them  reason  to 
wish  that  the  analysis  of  some  of  these  substances  might 
be  undertaken  anew. 

It  was  with  the  intention  to  remove  this  uncertainty 
that  M.  Hatty  sent  me  these  varieties  of  talc,  in  order  that 
I  might  subject  them  to  comparative  analj'ses. 

The  first  of  these  substances  is  termed,  in  the  Treatise 
on  Mineralogy  by  tliis  author,  laminaiy  talc ;  it  is  of  a 
greenish-white  colour  when  viewed  in  the  mass^  very 
soft  to  the  touch,  and  divides  into  extremely  thin  flexible 
lamina;  of  a  silvery-white  hue.  The  second  is  designated 
in  the  same  treatise  by  the  name  of  glaphic  talc,  because 
it  is  employed  in  sculpture  ;  it  is  what  is  generally  named 
lard-stoncy  or  the  Bildstein  of  the  Germans.  It  is  com- 
pact, its  fracture  is  dull,  rough,  and  at  the  same  time 
scaly ;  it  is  very  unctuous  to  the  touch,  and  its  colour 
varies  between  the  grey,  the  yellowish,  and  the  greenish. 

M.  Hatty  has  sent  me  two  specimens  of  this  last  species; 
the  one  of  a  yellowish-white  colour,  obtained  from  a  bro- 
ken  Chinese  idol ;  the  other  of  a  light  ros-  colour,  but  in 
other  respects  perfectly  similar  to  the  first  specimen. 

jtnaly'iis 
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Analj/sis  of  the  flexible  laminary  Talc, 

1.  I  calcined  with  a  strong  heat  a  hundred  parts  of  this 
6ton^:  it  aequiredy  by  this  operation ,  a  yellow  colour, 
With  a  slight  rose  tinge ;  it  lost  its  flexibility,  and  six 
parts  of  its  -weight.  These  laminae  were  thus  be-« 
cooie  very  brittle,  so  that  I  could  easily  reduce  them  to 
powder. 

2.  I  heated  thes^  hundred  parts,  thus  calcined,  with 
double  the  quantity  of  caustic  potash  ;  the  mixture  was 
not  fused  ^  but  the  intumescence  which  it  underwent 
shewed  that  a  conobination  had  taken  place  between  these 
substances* 

3.  The  matter,  diluted  with  water,  %a^  then  dissolved 
by  muriatic  acid^  and  evaporated  to  dryness  witli  the  aid 
of  a  moderate  heat ;  the  liquor  formed  a  jelly  towards 
the  end  of  the  operation. 

4;  The  residue,  lixiviated  with  distilled  water,  left  a 
white  powder^  which,  calcined  to  redness,  weighed  $2 
parts.    This  was  pure  silex* 

5.  Ammoniac,  mixed  with  the  liqtior  separated  from 
thtt  silex,  formed  in  it  a  yellow  precipitate,  of  little  bulk, 
from  which  a  part  and  a  half  of  alumine  was  separated 
by  means  of  caustic  potash :  the  rest  was  02^'de  of  iron, 
which  weighed  3|  parts« 

6.  After  having  precipitated  the  iron  and  the  at umine 
by  ammoniac,  I  put  into  the  liquor  a  solution  of  carbonate 
of  sdda,  and  boiled  it.  As  soon  as  the  liquor  began  to 
be  heated,  it  became  turbid,  and  deposited  a  large  quan^ 
tity  of  n^hite  powder,  which,  when  washed  and  cklcined, 
weighed  27  parts.  This  substance  was  magnesia,  for  it 
formed^  with  the  sulphuric  acid,  a  salt  which  had  all  the 
properties  of  the  ordinary  sulphatd  of  magnesia^ 
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The  flexible  laminaiy  talc  it  therefore  composed  of 

Silex .    •    -    -  .62. 

Magnesia    .--•---•-    27. 
Oxyd  of  iron  ^.    ------      5-5 

Alumine     *•*••-••.•      1.5 

Water   ^•«.«.*...-      6. 

^^^^■— ^^ 

100.0 

With  respect  to  th^  small  quantities  of  iron  and  of  dn- 
mioe,  I  think  these  substances  may  be  considered  as  ex- 
traneoos  to  the  formation  of  this  stone :  thus  very  pure 
laminary  talc  would  be  composed  onljr  of  silex  and  mag* 


Anafysis  tf  the  compact  rose-cdowni  Tde. 

In  the  analysis  of  this  variety  of  talc,  I  employed  the 
same  processes  as  in  that  of  the  preceding,  and  shall 
therefore  not  enter  into  any  minute  detail  of  them. 

The  results  of  this  analysis  gare,  for  the  compact  rose- 
edoured  talc, 

Silex      •««.••..«.  ^^4. 
Magnesit    .......    -.22* 

Alomina     .........     ^. 

Iron  mixed  with  manganese     •    -    .      5. 

Water  ----•---•.      6. 

»■       I  ■ 

100. 


^ 
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Anabfm  of  the  compact  t/dbmsh-adourwd  Tak 

(Lard^tone.) 

\.  A  hundred  parts  of  this  stone,  strongly  cilcifl^,  Itst 
%Te  parts. 

S.  Heated  afterwards,  with  twice  its  Weight  of  potash, 
in  a  silver  crucible,  it  underwent  no  fiision>  but  the  niit« 
ter  had  considerably  increased  iu  rolume^  and  was  be- 
come Terj  homogeneous. 

8.  Tho 
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S.  The  matter  'waa  diluted  with  water,  and  dissolved 
ill.  muriatic  acid  ;  the  solution,  subjected  to  evaporation, 
foffmed  a  jeUy  towards  the  end  of  the  operation. 

4.  The  matter,  after  being  dried,  was  washed  with 
distilled  water ;  there- remained  a  white  powder,  which, 
iRrhen  calcined,  weighed  56  parta. 

5.  After  having  separated  the  silex  by  lixiviation,  a 
small  quantity  of  muriatic  acid  was  mixed  with  the  liquor, 
and  ammoniac  was  then  poured  into  it,  which  formed  an 
abundant  white  and  flakey  precipitate.  ^ 

6.  The  liquor  was  filtrated ;  the  precipitate  was  washed 
and  dried  ;  its  weight  was  30  parts,  and  it  was  alumine. 
This  alumine  dissolved  entirely  in  sulphuric  acid,  and  ita 
solution,  saturated  with  the  requisite  quantity  of  potash^ 
afforded  very  pure  alum ;  but  the  mother-water,  evapo- 
rated anew,  yielded  5f  parts  of  sulphate  of  lime  crystal- 
lized in  needles.  Thus  ammoniac  precipitated,  with  the 
aid  of  the  alumine,  the  lime  from  its  solution  in  the  mu- 
riatic ^cid. 

7.  The  liquor  from  which  the  alumine  had  been  sepa- 
rated gave  no  precipitate  with  the  carbonate  of  sod^,  not 
even  with  the  aid  of  long  ebullition.  Thus  the  lard- 
stone  does  not  contain  any  magnesia,  like  the  two  pre- 
ceding varieties  of  talc. 

But  when  we  recapitulate  tlie  products  of  this  analysis, 
we  find  only  93  parts,  namely, 

Silex      -.--.^----55. 

Alumine     -    -    -    1    -    -    -    *    .    29. 
Lime      .-*-------      2. 

Iron       -    -    -    --    --    -    -.-      1. 

Water   -.-.---•---      6. 

•  93.  * 


*  There  appears  to  be  an  error  in  these  figures,  for  the  parts  when 

cast  up  amount  to  94. 
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This  considerable  loss,  which  is  not  common  in 
lyses  of  this  kind,  when  carefully  conducted,  led  me  to 
suspect  that  the  compact  talc  (lard-stonc)  contained  somo 
other  principle  which  the  processes  employed  could  not 
enable  me  to  discover.  I  therefore  heated  a  hundred 
parts  of  it,  reduced  to  a  fine  powder,  with  concentrated 
sulphuric  acid. 

After  having  boiled  for  two  hours,  T  dried  the  mixture; 
I  lixiviated  the  residuum  with  distilled  water,  and  eva- 
porated the  lixivium.  At  the  end  of  some  days,  I  ob- 
tained 36  parts  of  alum  in  cubic  crystals.  By  a  seconci 
evaporation  the  mother-water  3'ielded  me  still  fifteea 
parts  of  the  same  salt,  mixed  with  some  needles  of  sul- 
phate of  lime. 

As  tlie  stone  appeared  Jto  me  to  be  but  imperfecdy  de- 
oomposed,  1  pul\eri:>cJ  it  anew,  and  treated  it  as  at  the 
first  time.  By  uriitmg  the  acid  which  I  had  employed 
in  this  operation  with  the  mother-water  of  tlje  first,  I 
obtained  stil)  1 5  parts  of  alum,  which  makes  in  alF  60  * 
parts.  Thus,  as  1  employed  in  this  operation  very  pure 
sulphuric  acid,  and  did  not  add  potash  to  the  solution,  it 
is  evident  that  the  stone  contains  a  certain  quantity  of 
this  alkali,  and  that  this  sui)stance  is  the  cause  pf  the  Ipss 
which  I  had  in  the  fifst  analysis. 

However,  the  60  parts  of  aluip  do  i)Ot  represent  the  7 
of  loss  sustained^  but  the  stone  being  very  siliceous,  it  is 
probable  that  the  whole  of  the  potash  had  not  been  ex- 
tracted by  the  sulphuric  acid,  although  I  boiled  it  twq 
different  times  upon  the  stone^ 

*  Thi«,  according  ^  the  preceding  sUtement,  should  be  66, 
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The  lard-stone  is  therefore  composed  of 

Silex      -----^-•-.56, 

Alumine     -------,.  29. 

Lime      -^-.    -.-..«  2. 

Iron       ----------  I. 

Water   -•------.-  5. 

Pptash    -r-    -------  7 


100. 


M.  Klaproth,  in  his  analysis  of  the  lard-stone,  found 
no  potash  in  it,  but  the  quantity  of  water  which  he 
reckons  at  10  to  100  in  this  stone,  and  the  loss  of  tw» 
and  a  half  which  he  found,  exactly  correspond  with  the 
deficit  which  I  experienced.  It  was  probably  more  by 
(conjecture  than  by  xlirect  experiment,  that  M.  Klaproth 
estimated  the  quantity  of  the  water ;  for  to  whatever  heat 
I  bave  exppsed  this  stone,  it  has  never  lost  more  than 
five  in  th^  hundred. 

Jt  results  from  these  analyses,  that  of  the  three  vari- 
eties of  talc  of  which  I  have  been  treating,  only  two 
ought  tp  remain  in  the  species  of  talc  ;  namely,  the  la- 
minary  and  the  compact  rose-coloured ;  the  third,  the 
lard-stone,  ought  to  be  ranked  in  the  genus  of  cdkalinu 
^erous  stones. 

.What  is  remarkable  is,  that  they  are  the  two  varieties 
tbat  have  the  greatest  resemblance  with  each  other,  and 
that  have  always  been  united,  whidi  now  are  separated 
by  analysis  ;  and  this  proves  that  minerals  ought  never  to 
be  classed  according  to  their  external  appearances,  since 
the  most  striking  analogies  are  here  the  most  fallacious. 

In  fact,  the  lard-stone  and  the  compact  rose-coloured 
psAc  have  the  same  smoothness,  the  same  fineness  in 
their  molecules^  the  sanie  fracture,  and  nearly  the  same 
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speciBc  weight ;  and  ceFtaioIy,  if  tliere  hsd  been  raasei 
to  suppose  that  one  of  these  three  subst&nces  ought  to  be 
separated  from  the  species  of  talc,  wq  should  bave  in- 
clined rather  to  fix  upon  that  which  is  disposed  in  U« 
Biinae  than  upon  either  of  the  others. 

J^ote.  I  have  analysed,  on  this  occasion ^  the  spocies  of 
talc  known  by  the  name  of  Briangon  chalky  in  which  I 
have  found  the  same  principles,  and  nearly  all  the  same 
relations^  as  in  the  laminary  talc  and  tbe  compact  ro90« 
coloured  talc*, 
Tliese  proportions  s^re, 

Sil9x --*-    61.dS 

Magnesia     ,.^«..-.,<.    M-tf 
Water     ,-•.•.-•*      6. 
Alumine      ^    ••.-<»-    ^    -,      i. 
Oxyd  of  iron    -*.-----       i. 

Loss     ------      3.75 


Second  Extract  ofM,  Payss6's  Memoir  on  the  Prefaraiim 
of  some  Oxyds  of  Mercury  in  the  large  wen/^. 

By  M.  Parmentisr. 
From  the  Annales  de  Chimie. 


N. 


OTHING  more  remains  to  bo  done,  in  order  to  put 
#ur  readers  in  possession  of  the  substance  of  M.  Pa}^'s 
interesting  memoir  on  the  oxyds  of  mercury,  than  to  give 
a  sketch  of  the  other  experiments  which  he  has  mdde  re« 
Jative  to  tbe  red  oxyd  of  mercury  by  the  nitric  acid  (red 
jprecipitate) :  they  forni  the  supplement  to  his  process,  in- 
^rted  in  cur  preceding  numbers  *,     This  process,  if  fol- 

*  See  pp.  152  and  S81  of  ihe  preient  volume. 
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lowed,  Will  iTeftiove  all  the  uncertainties  of  the  numufac* 
turing  cfaemietSt  who  have  hitherto  not  been  able  to  pra#> 
pare  this  dtibstance  as  is  done  in  Hq)land.  Every  thing 
is  easy  in  the  fheory  ;  but  in  the  arts,  facts  speak  muck 
better  than  the  most  brilliant  reasonings ;  and  it  oanmN: 
be  doubted,  that  if  the  French  government  would  est»* 
Jblish  several  manufactories,  in  which  all  the  produott 
were  prepared  in  the  large  way,  more  experienced  che- 
mists would  be  formed  thdn  in  all  our  schools-;  for  bei^ 
true  instruction  would  be  obtained.;  all  the  reas<mings 
vrould  be  deduced  from  the  phenomena  observed  in  greit 
operations ;  the  pupils  would  become  familiarly  acquaint- 
ed with  'the  arts  of  manipulation ;  they  would  derive 
from  these  practical  seminaries  just  notions  respecting  the 
modes  of  proceeding,  and  we  should  no  longer  see  «  nnm« 
ber  of  men,  otherwise  very  well  Informed,  rtsquing  their 
fortunes,  and  those  of  others,  iii  forming' establtsbmevb 
which  they  cannot  make 'to  prosper  for  want  of  know- 
ledge in  the  art  df  operating  on  a  large  scale.  France, 
in  tbn  respect,  is  behind  Holland,  notwithstanding 
the  very  great  number  of  able  chemists  she  possesses. 
Buch  afe  the  judicious  reflections  of  M.  Payss^ ;  but 
let  ns  proceed  to  consider  the  last  results  of  his  la- 
bours. 

In  order  to  assure  himsdf  that  the  crystalline  state  of 
the  fed  oxyd  of  mercury  by  the  nitric  acid  is  not  owing 
^to  aisemi-vitrffication,  as  M.  Van  Mens  has  supposed,  he 
made  a  solution  of  mercury  in  nitric  acid  mixed  will 
some  huridtedth  parts  of  muriatic  acid  ;  after  having"  eva*. 
porated*  this  solution  to  dryness,  he  treated  this  matter 
with  the  sarte  care  and  caution  as  the  first ;  and  the  ope- 
ration beings  finished,  the  mercurial  oxyd  presented  a  red 
aspect,  fite^eflough  in  some  parts^  dull  in  some  others, 
'butwittamtaiiy  appearancf  either  of  *rilHwicy  or  ^ys- 
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tallisation.  Tliis  matter  was  pulverized  and  introdoced 
anew  into  another  glass  vessel ;  at  the  bottom  of  wbick 
he  used  the  precap(|on  to  introduce  a  small  quantity  of 
nitric  acid,  in  order  that  it  might  slightly  impr^nate  the 
mercurial  powder ;  and  he  proceeded  as  before,  exposing 
the  vessel  to  a  gentle  and  graduated  fire.  Notwithstand- 
ing all  the  precautions  which  he  observed,  during  the 
operation,  the  oxyd  which  was  its  result  passed  into  the 
red  state,  without  presenting  the  slightest  vestige  of  crys- 
tallisation er  of  brilliancy.  This  experiment,  thiice  re- 
peated, always  proved  equally  unsuccessful.  It  is  how- 
ever evident,  that  if  the  red  oxyd  of  mercury  owes  its 
brilliancy  only,  to  the  semi-vitrified  state  into  which  it 
passes  when  it  is  heatedi  there  is  no  reason  why  it  should 
not  be  constantly  in  the  same  state  whenever  it  is  pre- 
pared, since,  according  to  the  Brussels  chemist,  nothing 
more  is  required  than  to  apply  to  it  a  brisk  temperature, 
between  two  crucibles  luted  together* 

In  preparing  the  red  oxyd  of  mercoiy,  M.  Payss£ 
made  some  observations  which  gave  him  reason  to  suspect 
'  that  the  briUiant  state  of  this  substance  depended  more 
upon  the  precise  degree  of  oxygenation  of  the  mercury 
than  upon  any  other  cause ;  that  t^ie  presence  of  the 
muriatic  acid  in  the  nitric  was  an  obstacle  to  the  forma- 
tion of  this  brilliant  state,  by  the  new  compounds  to 
which  it  gives  rise  during  the  operation.  What  be  had 
only  suspected  is  now  rendered  certain,  as  the  following 
experiments  will  serve  to  evince. 

He  took  a  hundred  parts  of  brilliant  red  oxyd  of  mer- 
cury,  prepared  by  the  nitric  acid  mixed  with  the  muri* 
atic ;  the  oxyd  being  introduced  into  a  matrass  with  a 
long  neck,  provided  with  a  curved  tube  of  glass,  com* 
municating  with  the  pneumatorchenucal  apparatus,  wsr 
gradually  heated  till  the  bottom  of  the  vessel  became  red* 
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hot ;  lie  let  all  the  atmospheric  air  contained  in  the  appa- 
ratus escape,  in  order  to  obtain  exempt  from  mixture  the 
oxygene  gas  which  the  oxyd  furnished ;  after  having 
heate(j[  the  matrass  for  a  sufficient  length  of  time,  and 
awaited  the  complete  reduction  of  the  hiercutial  oxydj 
he  let  the  whole  cool,  and  unluted  the  apparatus  ;  he  de« 
canted  the  mercury,  and  collected  all  that  which  had  at- 
tached itself  to  the  neck  of  the  matrass ;  its  whole  weight 
was  0,B1.  The  receiver  which  had  served  to  collect  the 
oxygene  gas  was  obscured,  and  indicated  that  a  small 
quantity  of  mercufy,  raised  in  the  gaseous  state^  had 
condensed  itself  upon  its  inner  surface  i  in  order  to  force 
the  oxygene  gas  to  abandon  all  the  metallic  parts  which 
it  might  contain,  he  sun'ounded  the  recipient  with 
pounded  glass;  when  the  recipient  had  cooled  for  tho 
space  of  an  hour,  he  transfused  the  gas  into  another  ves- 
sel, and  carefully  collected  all  the  mercurial  oxyd  which 
lined  the  inside  of  the  vessel ;  a  slight  friction,  with  the 
finger  against  the  glass,  was  sufficient  to  efTect  its  reduc- 
tion^  and  to  collect  it  in  brilliant  globules;  its  weight 
was  p^02|  which,  with  the  0,8 1  found  in  the  matrass, 
gave  0.83.  The  neck  of  the  latter  vessel  presented  small 
white  crj'stals,  which  he  carefully  collected  ;  their  weight 
amounted  to  about  O.Oi  ;  their  taste,  as  well  as  all  their 
chemical  properties,  convinced  him  that  they  w^re  super« 
oxygenated  muriate  of  morcury*  A  reddish  powder,  in- 
clining to  the  brown,  also  lined  a  part  of  the  cavity  of  the 
matrass  ;  this  required  to  be  broken,  in  order  to  b^  coK 
lected ;  on  examining  it  with  attention,  be  found  in  it 
the  characters  and  the  properties  of  that  new  combina-^ 
tion,  ^vhich  has  alfeady  been  spoken  of  in  the  beginnijig 
of  this  memoir,  and  which  he  has  termed  muriate  of  mer- 
cury, with  excess  of  oxyd  ;  its  weight  \vas  0.03.  From 
these  results  it  is  evident  that  the  quantity  of  oxyy^ene 
Vol.  VL — S£<?ono  Series.  Udd  wa$ 
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was  O.IS.  The  same  experiments  were  repeated  several 
times  successively  upon  «milar  oxyd  of  mercury,  and 
the  results  were  constantly  the  same  as  the  pieceding. 

A  hundred  parts  of  red  oxyd  of  mercury,  very  bril- 
liant and  well  crystallised,  prepared  by  nitric  acid  exempt 
from  muriatic,  were  treated  in  the  same  manner  as  in  the 
preceding  experiodents,  of  which  an  account  has  been 
given  above ;  the  reduction  of  the  mercurial  oxyd  was 
complete,  and  the  products  were  exactly  0.8S  of  mercury 
and  0.18  of  oxygene. 

He  treated  in  the  same  manner  red  oxyds  of  mercury 
prepared  in  the  Dutch  manufactories  and  those  which  be 
obtained  in  his  experiments.  The  proportions  o£  the 
principles  which  constitute  .these  oxyds,  which  ar«  all 
very  brilliant,  present  but  very  trifling  variations  ;  they 
amount  only  to  about  a  hundredth  part,  so  that  it  may 
be  considered  as  certain  that  the  crystallised  red  oxyds 
of  mercury  owe  this  state  to  a  combination  of  oxygene 
with  the  mercury,  in  which  the  proportions  of  the  former 
are  constantly  from  0.18  to  0.19,  whilst  such  of  these  ox- 
yds as  have  no  brilliancy  contain  only  from  O.IS  to  0.14 
at  most  of  this  principle. 

There  result  therefore  from  the  preparation  of  the  crys- 
tallised red  oxyd  of  mercury  two  incontestible  advan* 
tages. 

1 .  The  augmentation  of  the  product  of  this  oxyd  ta 
the  average  amount  of  five  per  cent,  more  than  when  it  is 
not  brilliant. 

2.  The  impossibility^  or  at  least  the  great  difficulty  of 
fraudulently  adulterating  this  product  of  art  by  the  adr 
mixture  of  the  red  oxyd  of  lead. 


ifaTcmftf 


(     SS7     ) 

Memoir  on  the  Devitrification  of  Glass ^ and  the  Phencmcna 
which  take  place  during  its  Crystallisation. 

By  Mm  Da&tigues. 
From  the  Annales  de  Chimie. 

i30M£  men  of  science  have  considered  glass  as  a  crys- 
tallisation* This  opinion  seems  a  natural  one,  from  the 
aspect  of  the  transparency  of  glass  or  of  crystal,  4nce  we 
have  borrowed  the  name  of  the  latter  to  designate  a  re- 
gular and  spontaneous  arrangement  of  the  molecules  of 
bodies ;  but  upon  farther  reflection  it  is  found  to  be  erro- 
ueous.  In  fact^  glass  never  affects  a  crystalline  fonn» 
either  at  its  surface  or  in  its  fracture;  it  never  presents 
crystals  of  its  prqper  substance,  such  as  are  remarked  in 
certain  metals  when  properly  cooled  ;  and  if  crystals 
form  themselves  in  the  mass  of  the  glass,  thiey  are  foreign 
to  the  part  which  is  still  vitrified ;  they  may  be  con- 
sidered as  a  retrograde  step  in  the  vitrification  ;  and  this 
is  what  I  propose  to  demonstrate  in  the  course  of  this 

memoir* 

To  begin  with  defining  the  vitreous  fusion,  I  must 
distinguish  and  separate  that  of  the  bodies  which  are  fu- 
sible by  themselves  in  the  heat  of  our  furnaces,  such  aa 
borax,  phosphoric  acid,  and  others.  Here,  the  con- 
centrated (Saloric  softens  and  fuses  substances  which,  after 
cooling,  retain  the  transparency  and  other  physical  pro- 
perties of  glass  which  every  one  knows. 

But  I  must  examine  and  deseribe  the  fusion  which  the 
vitreous  compositions  employed  for  the  common  purposes 
of  life  are  made  to  undergo.  In  this  latter  case,  the  vi- 
trification is  the  result  of  a  two-fold  phenomenon.  It  is 
not  merely  an  effect  of  the  accumulated  caloric  ;  but  it  is 
also  produced  by  the  aflinity  of  the  substances  which  eu- 
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ter  into  tbe  mixture.  These  substances,  vhich.  tend  to 
combine  with^  and  to  penetrate  each  other,  exert  tbe 
laws  of  their  affinities  from  the  moment  when  they  have 
been  raised  to  a  sufficient  temperature.  It  is  thus  that 
several  earths  become  fused  at  a  degree  of  heat  in  which 
each  of  them 9  if  separate,  would  have  changed  its  state. 

Thus  the  ordinary  vitrification  is,  among  substances 
different  and  heterogeneous,  the  result  of  a  combination 
effected*  by  a  high  temperature  ;  a  result  which  presents 
a  compound  perfectly  homogeneous,  more  or  less  trans- 
parent, elastic,  breaking  in  a  peculiar  manner,  from 
which  is  derived  the  name  of  vitrtous  fracture;  a  body 
in  an  eminent  degree  a  bad  conductor  of  cakrric  and  elec- 
tricity, susceptible  of  being  softened  by  a  temperature 
inferior  to  that  by  which  it  has  been  fused,  and  of  be-i 
coming  in  it  pastey,  ductile,  &c, 

Tbe  phenomenon  during  which  all  these  properties  dis* 
appear,  is  what  1  term  devitrification •  This  expression 
may  seeni  at  first  an  extraordinary  one,  but  it  will  soon 
appear  to  be  perfectly  correct. 

The  devitrification  has  already  been  surmised  by  seve* 
ral  scientific  men ;  some  have  even  ubfterved  it,  and  re- 
marked several  of  its  circumstances,  but  in  an  isolated 
manner  ;  and  I  do  not  know  that  there  has  been  published 
upon  this  fact  a  series  of  inquiries  capable  of  afibrding  a 
clear  idea  of  it,  of  proving  that  it  is  cotmected  with  the 
known  properties  of  all  natural  bodies,  and  that  it  is  only 
the  product  of  a  crystallisation. 

Reaumur  was  the  first  who  perceived  that  glass,  espe- 
cially when  it  is  composed  of  different  earths,  as  the  glass 
used  for  bottles  generally  is,  might  be  decomposed,  and 
lose  its  transparency  and  other  vitreous  properties.  En- 
tirely  occupied  M'itli  his  labours  upon  porcellain,  Reau- 
^lur  wishccl  to  make  the  application  of  this  discovery  te 

the 


end  the  Phenomena  during  its  Ciystidlisalum.     39  f 

tlie  fabrication  of  pottery,  al)d  attributed  the  phenomenon 
to  the  substances  into  which  he  caused  the  glass  to  ce- 
ment. This  fact  was  termed  the  cementation  ofglass^  and 
its  result  the  porcellain  of  Reaumur,  Nothing  could  be 
better  calculated  for  disguising  the  true  theory  of  the 
phenomenon  than  such  a  denomination. 

The  labours  of  Bosc  d*Antic  upon  the  same  subject  had 
no  other  end  in  view  than  to  obtain  by  this  means  a  good 
species  of  pottery,  and  to  discover  cements,  by  the  aid  of 
which  he  might  give  new  properties  to  this  body.  Thus, 
by  applying  the  erroneous  term  of  cementation  to  a  phe* 
nomenon  which  in  no  wise  depended  upon  the  action  of 
the  substances  which  were  added  as  cement,  those  who 
might  be  tempted  to  follow  up  the  series  of  experiments 
already  made,  were  led  astray.  The  consequence  has 
been,  that  Science  has  gained  nothing  in  this  particular 
'since  Reaumur:  several  have  equally  attempted  to  ce- 
ment glass,  and  have  perceived  nothing  more  in  the 
result. 

Since  then,  several  persons  have  observed  in  glass  the 
property  of  giving  rise  to  crystallisations ;  but  these  ob- 
servations, made  particularly  by  artists  professionally  em* 
ployed  in  the  superintendance  of  glass-manufactories, 
have  not  furnished  the  consequences  which  ought  to  have 
been  deduced  from  them.  The  directors  of  large  esta- 
blishments have  rarely  leisure  to  dwell  upon  the  con- 
templation of  small  effects  ;  they  are  obliged  to  attend  to 
too  many  things  at  once.  These  remarks,  though  curi- 
ous in  themselves,  remained  without  their  application, 
and  no  one  thought,  or  ventured  to  publish,  that  the 
crystallisation  of  glass  and  the  cementation  by  Reaumur's 
process,  were  entirely  one  and  the  same  thing. 

Sir  James  Hall,  in  his  excellent  experiments  upon 
i^'hinstone  and  lava,  discovered  the  property  of  these  stones 
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of  being  finfMe  into  glass,  and  of  returning  again  to  tbe 
ftUte«f  stones,  according  to  ilie  circoinstanGes. 

He  called  tbe  latter  phenontenoo  »  deTitrification ;  lie 
saw  tbat  it  wais  the  eifcct  of  a  precipitation,  and  espkioed 
it  in  a  satisfactory  and  correct  manner ;  but  being  too 
unicb  occupied  witb  deducing  from  this  fact  argoineDls 
in  farovr  of  tbe  Vuleanian  geolo^j,  he  neglected  frilow- 
ing  up  what  this  phenomenon  presented  of  interest  to  tbe 
iiaiv»ralis^  Th»  is  tbe  tnsk  vhich  I  have  undertakoD, 
and  I  shsH,  in  this  aiero(»r  opon  deviirificatioo,  present 
tbe  result  of  my  first  researches*  As  my  occupation  for* 
sisbes  me  with  tbe  means  of  employing  a  fire  of  extreme 
rioletice,  and  continiied  for  whole  j^ars,  I  have  bad  tbe 
q;iportunity  %o  see  what  not  every  one  is  in  a  condition 
to  observe.  The  facts  which  I  am  about  to  record  in 
part  explain  themselves ;  they  are  a  result  of  tbe  laws  to 
which  all  bodies  are  subjected  :  aU  the  merit  of  tbe  obser- 
valioR  consists  in  having  seen  tbem  in  substances,  and  at 
times,  iix  which  it  was  not  known  that  these  laws  were  caj:* 
ded  iM^o^  effect. 

Tin;  bottoms  of  the  ovens  in  which  glass  is  melted  ge» 
neralty  f^hihit  large  cavities,  hoUowed  out  .by  tbe  action 
of  tbe  £re  and  of  tbe  corrosive  substances  which  fre« 
qaently  run  Arom  the  crucibles.  These  cavities  become 
filled  witb  a  species  of  gl^sa  wbicb  ifi  called  pie^diL  This 
picadtl  is  tbe  xesult  of  the  asbea  wfaick  become  vitrified^ 
vf  the.  stones  of  the  oven  which  axe  fusedv  and  especially 
of  the  glass  which  ftdjs  itom  the  pots.  Cave  is  taken  t^ 
draw  i^  out  at  each  melting.  When  tbe  oven  is  nearly 
woi;n  out,  the  cavities  are  liecomc  so  large  that  they  cau« 
not  \^  entirely  eniptied,  and,  a  quantity  of  picadil  remains 
in  theni.  Wheii  ttie  fire  is  extioguished«  this  pipadil.  cools 
extremely  slow,  being  surrounded  with  some  cubic  fa- 
thoms of  masonry,  wbicb  itself  has  been  penetrated  wiib 
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caloric  for  tbe  space  of  a  jear  and  upwards.  1  had  aU 
wajTs  reoiarked,  that  it  was  in  the  glass  of  these  bottoms 
of  ovens  that  I  found  crystailisations  throughout  the  mass 
of  tbeghtts,  which  etse  was  very  traiisparent  and  pune. 
These  crjrstallisations,  which  were  idways  pretty  regnlar 
and  numeroits,  excited  ny  curiosity^  as  they  had  done 
diat  of  sevttrat  glass  manirfactttrers  before  me.  I  col- 
lected a  large  quantity  of  them,  aud  carefnlly  chose  those 
which  were  the  most  curious^  aRid  which  presented  the 
most  extraordinary  cliaracters, 

TO  BE  CONCUJDED  IN  OUE  NEXT. 


List  of  Patents  for  Inventions^  Kc. 
(Continued  from  Page  312.) 

J  OHN  Heppenstall,  of  Doncastcr,  in  the  county  of 
York,  Machine-maker  and  Engineer  ;  for  improvements 
in  slivering  aud  preparing  hemp,  flax,  and  substitutes 
for  hemp  and  flax,  previous  to  the  operation  of  spinnii^. 
Dated  February  5,  180$. 

William  Hackwood  the  younger,  of  Sbelton,  in  the 
county  of  Stafibrd,  Potter  ;  for  a  method  of  making  win- 
dows and  lights  upon  new  principles. 
Dated  February  5,  1805. 

John  Ball,  of  the  city  of  Norwich,  Engineer ;  fsr  ai 
nachine  for  thrashii^  cocn  and  pulse. 
Dated  February  5,  1805. 

James.  FuLLAaroNi  Surgeon  in  the  Navy ;  for  a  div> 

ing-machine  or  apparatus,  upon  an  impfoved  construe* 

tion,  applicable  to  various  useful  purposes. 

Dated  February  5>  18i)5« 

Chris- 
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CRR»T<>PHsa  Perkins,  of  Stockton,  in  the  county  of 
Durham,  Builder ;  for  a  machine  for  thrashing  corn  and 
pulse.    Dated  February  5,  1805. 

James  Ryan,  of  Doonane,  in  the  Queen's  eotmty, 
Ireland^  Engineer  to  the  Undertakers  of  the  Grand  Ca* 
nal ;  for  sundry  tooU>  implements,  or  apparatus  for  bor- 
ing the  earth  for  coal,  and  all  kinds  of  minerals  imd  sub- 
terraneous  substances,  by  which  the  different  strata  may 

.  be  cut  out  in  a  cheap  and  expeditious  manner,  in  cores 
or  cylinders,  from  one  inch  to  twenty  inches  and  up- 
wards in  length,  and  from  two  inches  to  twenty  inches 
and  upwards  in  diameter,  so  as  to  be  taken  up  entire  at 
any  depth  that  has  hitherto  been  bored  ;  by  which,  not 
only  the  quality  of  such  minerals  and  substances,  but  also 
the  declination  or  dip  of  the  strata,  can  be  ascertauned 
bej'ond  a  possibility  of  mistake ;  and  which  tools,  imple- 
ments, or  apparatus,  are  also  advantageously  applicable 

.  to  the  purpose  of  sinking  for  wells,  and  giving  vent  to 
subterraneous  water  in  bogs,  and  draining  mines  and 
grounds,  and  ventilating  pits  and  other  beneficial  pur- 
poses.    Dated  February  1 2,  1805. 

Charles  Cob,  of  the  parish  of  St.  Mary  Whitecliapel, 
in  the  county  of  Middlesex,  Baker ;  for  a  flue  upon  an 
improved  construction,    applicable    to   the    heat'ng    of 
ovens,  or  any  other  thing  that  requires  an  uniform  heat. 
Dated  February  12,  1805. 

William  Martin,  of  Houghton  Pans,  in  the  county 
'  of  Northumberland,  Rope-maker ;  for  a  mode  of  fastening 
shoes  to  the  feet  of  men,  women,  and  children. 
Dated  February  19,  180^. 

George  Dodd,  of  Great  Ormond-street,  in  the  county 
of  Middlesex,  Engineer  ;  for  improvements  oi^the  Royal 
York  gun-lock,  other  gun-locks,  and  the  locks  of  all  de- 
scription of  fire-arms.     Dated  February  28,  1805. 
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Specification  of  the  Patent  granted  to  James  Barrett,  of 
Sflffron  Walden^  in  the  Counij/  of  Essex ^  Smith  and  Iroiu 
inong^  i  for  an  Improvement  in  the  Construction  of 
Malt  KUns^  so  as  to  prevent  Damage  by  Firc^  and  /r 
sav^  fuel  in  the  drying  of  Mall, 

Dated  January  29^  1805. 
With  a  Plate. 

J.  O  all  to  whom  tliese  presents  shall  come^  &«• 
^ow  KNOW  YB,  tliat  in  compliance  with  the  said  proviso^ 
in  the  said  letters  patent  contained,  I  the  said  Jaine# 
Barrett  do  hereby  declare  that  my  said  invention  is  d«k 
scribed  and  appertained  in  manner  and  form  following ; 
Reference,  being  made  to  tlie  drawings  hereunto  annexed^ 
that  18  to  say :  My  improvement  consists  in  building 
kilns  agreeably  to  the  drawings,  varying  their  fbape, 
height^  and  si^e,  as  circumstances  may  dictate,  so  as  to 
increase  tlie  draught,  which  I  introduce  sometimes  under 
and  sometimes  over  the  neck  or  furnace  of  the  kiln  a# 
well  as  by  the  sides  \  and  I  generally  build  the  kilns  at 
Jeast  teii  feet  higher  than  is  shewn  in  Uie  drawing.  I  in* 
Vol.  VI.— Second  Serfes.  Eee  troduce 
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troduce  into  the  barrel  or  chimney  of  the  kiln  an  appa« 
ratus  made  of  icon,  .or  oth^r  fit  materiid,  which  I  deno- 
minate an  extinguisher,  as  by  its  being  closed  it  will  to- 
tally stop  the  draught  of  the  kiln,  and  thereby  efiectnally 
prevent  fire  from  communicating  to  the  cowl  if  made 
of  wood,  as  at  present,  but  wliich  I  constiiict  of  ifoxsp 
or  other  fit  metal,  and  of  a  peculiar  construction,  with- 
out ribs,  or  any  wood- work  whatever  ;  and  when  circum- 
stances permit,  I  recommend  that  the  internal  windows 
and  doors  in  tlie  kiln  over  the  wire  and  their  frames  be 
made  of  iron  instead  "Of  wood,  as  it- is  not  suoject  as  wood 
to  shrink,  swell,  nor  warp,  by  which  means  the  coH  ex- 
tenf^al  air  wTil  be  kept  out,  and  the  draught  of  the  kilo 
improved.  I  construct  *or  build  the  walls  of  the  kiin  hof- 
low  or  douTile,"  so  as  to  leave  a^  space'  between  them  I 
also  apply^  according  to  circumstances,  as  afterwards  is 
Fully  "explained >  apertures,  channels,  fluesj  dampers, 
valves,  expellers,  dischargers,  registers,'  *&c.  For  the 
drying  of  pale  malt  I  make  use  ^f  a  ipmeable  furnace  or 
stove,  of  a  peculiar  construction,  which  may  be  used 
with  but  little  alteration  of  the  kiln  either  for  dryiog  pal« 
or  brown^  maltj.and  by  means  of.^n  «idditionaI  coo- 
triveneej  also  Jiereinafter  dencmt^dy  k  wiU  bam  niiithvKU 
Vantage  Newcastle  or  |4^'<^9^l9  ^vitbput  th^  |>rewito  f>i 
pat^fttiem 'of  heing  barnt  into  col^y  iq  . 
wfiefe  Wfckli  coal  ^r  cinders  oanciothecfirpcured.  i 
"Mmkict  the  Aaitie* and 'heat  fn»m  the  furnaise^MMigii  Die 
laqtfrtrherever  retfuired,  wrtboot  impedient  from  the  mtA 
wh^lf  j^ldwipg  hard*  from  either  quarter,  which-^'&ooOni- 
plish  by  fheans  of  what  I  term  directors,  also  bei^inafber 
explained. 

Having  ascertained   generally  the  nature  of  ray  im* 

'proveinent  in  the  construction  of  malt  kilns,  so  as  to^pre* 

«f«4it  damage 'by  fire,  and- to  save  fael  in  4;fae  drj^ing  of 

'  ^  malt. 


soasi^  pr4vmi  l>BmKtge  fy  Firt^  anitd'sitve  Fuel.  5^5 

-ilialti  I  sliaH  proceed  td  describe  partfcularijr  the 'manner 
ill  ivbicb  the  sameii^tabe  perfoi'med^^with  reference  to 

« 

tJie  ilrlLwing8  ttereuatlo  annexed. 

A,  Fig.  j,*{Pkifce  XVIII.)  is  an  eleration  c4  one  side 
•of  a  maU  kt)r>,  next  to  the  kiln-house,  constructed' ae- 
•cor-cling  to  my  innprovenQCRt. 

B  B  B  B  B,  i#on  plate  i^nd  frame,  with  grooves  m  tlte 
sam^  for  she  iron  doors  C  G  to  slide  Up  and  down  in. 

CC,  iron  doors,  which  slide  over  the  apertures  F,  to 
.«d&iil  more  or  )ess  atmospheric  air  to  cifcntate  ronnd  the 
ftirnaee,  neck,  or  r^cei^er  D  of  ttie  kihi,  by  means  of 
-which  the  air  becomes*  rarefied,  and  afterwards  enters  the 
4rhanne)s  oi>  the  right  and  left  (shewn  on  one  side  bv  the 
letters  K  and  L),  which  conduct  it  to,  and  discharges  h 
at,  the  apertures  a  ^  and  r,  shewn  in  Fig.  S,  which  is  a 
^ometrical  view  and  section,  and  also  in  Fig.  4,  which 
is  a  section  of  the  end  of  the  kiln  ne^tt  the  furnace.  It  is 
dfsofaarged  either  under  or  over  the  wire,  tile,  hair  cloth, 
■or  other  floor  on  which  the  malt  is  dried,  in  order  to  dis- 
perse and  carry  off  the  vast  quantity  of  steam  which  aU 
irays  arises  in  the  process  of  drying  mah ;  and  it  then 
may  be  conducted  by  means  of  the  registers  E,  shewn  in 
Figs.  1  and  3,  wliich  move  on  a  pivot,  either' entirely 
•over  or  under,  or  partly,  in  either  channel,  as  the 
process  may  require,  which  will  be  found  particularly 
.advantageous  in  the  process  of  drying  pale  malt.  G 
shews  half  of  the  iron  slide  door  at  the  mouth  of  the  (iir-* 
nace ;  which  door  is  for  the  purpose  of  reguTatiif^  the 
admission  of  cold  air  to  the  fire,  and  to  prevent  it  rushing 
forcibly  in,  as  is  the  case  in  kilns  now  in  common  use, 
^irhich  materially  increases  the  consumption  of  fuel.  This 
door  is  connected  to  the  before-mentioned  doors  C  C,  by 
ineans  of  the  chains  III  and  puliies  H  H,  so  that  by  a 
sipgle  and  easy  motion  of  the  balance  handle  M,  shewn 

Eee  2  •  in 


Sd6  Patent  for  Imprtwement  in  Malt  KUn»,  - 

in  Figs.  2  and  S^  the  three  slide  doon  C  C  and  G  act  coa- 
junctively  to  adroit  air  into  the  aperture  F,  and  exclude 
the  air  from  the  mouth  D  of  the  kihi,  they  being  so  con- 
trived and  adjusted  that  no  more  air  is  excluded  at  the 
furnace  than  is  admitted  at  the  apertures  and  channds 
round  the  kiln  and  sides  thereof;  that  is  to  say,  as  much 
air  is  excluded  from  one  place  as  is  at  the  same  time  ad- 
mitted at  the  other,  which  tends  very  materially  to  the 
aaving  of  fuel,  and  carrying  off  the  steam  arising  from 
tlie  malt.  It>aIso  affords  the  advantage  of  increasing  or 
decreasing  the  draught  at  pleasure  to  the  greatest  uicety, 
and  consequently  permits  tlie  workman  %o  continue  his 
drying  in  all  weathers  with  ease  and  safety,  which  can- 
pot  be  done  in  kilns  on  the  old  construction,  on  account 
of  danger  from  fir^.  N  the  iron  horse  on  which  the 
fuel  is  ponsumcd  while  drying  brown  malt. 

For  the  purpose  of  ventilfiting  the  kiln,  and  ren- 
dering it  healthful  and  comfortable  for  the  workmen 
while  they  are  turning,  taking  off,  or  putting  on,  the 
malt,  I  make  doors  to  be  opened  occasionally  in  hot 
weather  into  the  channels  K  and  L,  but  in'  tlie  draw- 
ing one  door  is  only  shewn,  as  at  O,  the  other  side  ex- 
hibiting the  channels  )C  L  before  mentioned.  Bjr  this 
means  the  rarefied  air  is  kept  in  reserve  in  the  air  box 
un()er,  in  the  air  chamber  over,  and  in  the  flues  round, 
the  furn^ice,  and  again  makes  its  progress  on  shutting  the 
said  doof. 

P  P  are  two  entrances  by  double  wooden  doors  lead- 
ing round  the  underside  of  the  benches  Q,  in  Fig.  5, 
by  which  means  the  neutrdl  air  contained  therein  repels 
the  dan:)p^  which  otherwise  in  the  kilns  now  in  common 
use,  with  solid  benpbings,  is  imperceptibly  absorbed  by 
the  heat  of  the  fire,  and  which  consequently  occasions  a 
musb  greater  waste  pf  fuel  than  is  ^bsolutel^  necessary.   1 

tberefor«| 
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tlierefore,  in  cases  where  new  kilns  are  to  be  erected,  re- 
commend  an  arch  or  arclies  to  be  constructed  under  the 
ash-pit  floor. 

R,  a  step  ladder  or  staircase  and  landing,  leading  t9 
tjbe  entrance  S,  which  opens  into  the  kiln.  In  Fig.  2  is 
shewn  a  sight >hole,  to  view  the  progress  of  the  drying 
without  opening  the  door. 

T  the  bairrel  or  chimnev  over  the  kiln. 

V  the  cross  bearings  beam  on  which  the  cowl  X}  which 
is  made  of  iron  or  other  fit  metal,  without  ribs  or  any 
M'ooJ-work  whatsoever)  turns,  with  its  spindle  W^  which 
is  also  made  of  iron  or  other  fit  material. 

Y  is  the  apparatus  which  1  denominate  the  extinguisher, 
to  prevent  damage  by  fire.  It  may  be  made  of  wood, 
but  more  properly  of  iron  or  other  metal.  It  is  so  con- 
trived that  by  pulling  the  wire  or  chain  pending  there- 
from down  the  side  of  the  kiln,  and  attached  to  ihe  han- 
dle Z,  it  will  either  partially  or  completely  close,  at  tiie 
option  of  tlie  workman,  the  barrel  or  chimney  of  the  kiln, 
and  eflfectually  stop  or  regulate  the  draught ;  and  if  the 
wire  or  chain  be  continued  from  the  said  handle  Z  down 
to  the  (ire-side,  the  workman  may  in  windy  weather  be 
enabled  to  regulate  the  draught  and  qurrcncy  of  air  at 
bis  pleasure  with  the  greatest  ease,  and  extinguish  the 
m^lt,  if  on  fire,  without  the  necessity  of  ascending  the  step 
ladder  or  stait  case  for  that  purpose,  as  he  can  by  that 
means  close  the  extinguisher,  which  will  immediately 
stop  the  draught  of  air  that  feeds  the  flames,  and  o( 
course  the  fire  is  suffocated  and  extinguished  by  the 
smoke  ar  sing  therefrom,  and  cannot  do  any  farther  da- 
mage. The  workman  may  therefore,  bv  means  of  the 
handle  Z  and  the  balance  handle  M  before  mentioned, 
regulate  the  extinguisher  and  iron  slide  doors  so  as  to 
4ry  the  J9)alt  either  exceedingly  slow   or  exceedingly 

fierce. 
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-fierce,  93  m^  Ns^  9ui%'  bis  pof pose,  ^itk  the 

Fig.  2  shews  the  elevation  of  the  front  of  iheliliiy 
tAe  moveabte  furnace  in-  the  net k,  a^  used  inidrjuig  |iale 
mailt.  The  letters  refer  to  nmiiar  pavts  ksrdesGFibod  m^ 
der  Che  «|ame  letters  in  Fig.  1 .' 

Fig.  3,  geometrical  view  and  section  of  the  Viimj  dkrjr- 
ing-f)oor,  benchings,  hiirdle,  spavk  pldite  or  (Minder, 
and  a  section  of  the  neck  of  the  ISln,  sbtfwing  the  flues 
and  channels  whicli  convey  the  external  arp,  after  being 
rarefied  either  under  or  over  t\\c  kijh,  by  means  of  pipes, 
flues,  or  hollow  waits,  as  expresscil  in  Fig.  1 . 

0,  &c.  are  apertures  from  the  wal{5?,  which  are  double 
or  hollow,  for  conveying  the  rarefied  air  over  the  inaft« 
in  order  to  dispel  or  carry  off  the  steam  aFising  therefiroflfi 
while  drying.  These  apertures  are  olosed  neKt  the  kill 
with  open  kiln-wire  in  order  to  keep  out  verimn. 

bj  flic,  are  apertures  for  the  same  purpose,  but  cMii^y- 
ing  rarefied  air  under  and  tbrough  the  malt  4ipbile  drying. 

c  shews  one  of  the  apertures  er  pipes  under  and  over, 
and  by  the  sides  of  tlje  neck  of  the  kili^,  for  equalising 
the  flame  under  the  spark  plate. 

tf,  &c.  cjrlindrlcal  iron  pipes,  to  wliicii  is  A^rad  the -spi- 
ral tube  Fig.  12,  when  it  is  intended  to  dry  pale  mak. 

£  the  handle  of  the  register,  described  before  in  Fig.  1. 

^,  brick  partition  between  the  flues  adjoining  (he  neck. 
f  the  top  of  th^  neck  over  the  furnaee,  round  which 
the  atmospheric  air  revolves,  and  becomes  rareBod. 

B  section  of  the  iron  frame  and  sliding  doors  described 
in  Figs.  1  and  2,  which  are  moved  up  or  down  by  the 
balance  handle  M,  wit6  its  chain  and  metallic  rope 
placed  immediately  over  th^  workman's  head,  or  at  any 
other  part  where  most  convenient,  by  which  he  may  re- 
gulate the  fire  to  the  greatest  possible  nieety. 

Q  neutral 


so  0s  t9  pP€OentJiamalfe'ijfFi^y»td  ip  sdve  )Ft(eL  3^ 
Qrneuttbliiirmdder  tlie  beocUcB,  explained  m 'Pig.  i^ 

gjg^e  lop  sideaofthe^aU  btn^b^ngs. 

/libmie  walisDftbe^sh-^it.  - 

a'ilibe'rifieyiale^  or  biiir4aioth,  oiunrliiohthe  tiMiit  is  dried. 

'yl' jmn  iuirdle  iitider  the^Hid  W4re,  t44e,  or  iiair  -cloth, 
irhuch  ivas  lorigiRally  iai\ieatod  by  my  fiitbor,  ^'4)0,  in  t-lie 
year  17^73  fixed  one  up  in  a  kiln  belonging  <lo  the  kte 
^Ir.  JobeE  W}«att,  common  bresiaer  in  ^Saffron  Walden^ 
whefe  it.  iroinr  nanmn  tmaltered;  .onivevsaHy  adknow- 
iedged  h^  ttvery  oialtsKler  to  'be  a  great  improvement  in 
the  economy  of  fuel,  and  in  expediting  tbe  proeess,  par* 
ticiilariy-  w  bigh-doedy  jor  doimnoniy  called  brown  or 
l>octec  laalt. 

/  tlie*spa!ik.)>Iate  or  defender. 

m  mi  the  Mtalk  4Df  tbe  kiJn. 

Fig.  4  section  of  the  farther  end  of  the  kiln  opposiib^ 
tbefuniaoei 

i/ifji.airipipes; ... 

77»  m  section  of  the  walls  of  the  kilnu 

i^  A  volb  jof  th&Mbdpit . 

^^  the  benching. 

IL&iAj^iii  chacndsiforiBir  eooplatiied  ic^tF^.  1. 

j^o  )floor  of  tbe  asfawi^. 

>Fig.  5.  grcyund  f)bKn  .Df  tlie  JbiIq,  Ibae  trapposed  to  \ft 
riMiiTtrriTrraim^Tj  iwighlMMi  f #ttHi«lbiii*«ide4he'  walls. 

Kijfditfirrpiffts. 

Tnmmm  m  plan  of  the  walls  of  the  kiln. 

ip^^tpfam^ofiiliietwadisjof  tbo  benobiog; 

WyAs.  pfauix>fitiieTwaA$«f  tbd^urbiMt. 
P  P  plan  of  tho  tppoiiing '.of  l^e  double  doors  desS&Dbdd 
vinFig.  1.  \ 

'  Oiplan  of  nbe  s0h-f  H.  .  :^ 

^Q.^ft'rif  it^pMM»>Ar  nostra]  *4itr;  *m«  Fifi.  ^^vA^%.     >  * 

^        rr two 
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rr  two  dooiB»  which  I  call  directors,  placed  on  each 
side,  at  the  fartlier  en  J  of  the  neck»  to  be  made  of  cast* 
iron,  or  other  fit  met^U  or  of  earth  made  into  the  con- 
sistency of  brick  or  fire-stone.  They  are  moveable  at 
pleatiure,  for  equalizing  the  fiame  arising- from  wood  in 
drying  brown  malt.  In  kilns  on  the  old  construction 
this  object  cannot  be  attained  by  any  skill  or  labour  of 
the  workman. 

Figs.  6,1,8,9, 10,  exhibit  the  apparatus  of  which  I 
liave  before  spoken,  called  the  extinguisher,  separated 
from  the  barrel  or  chimney  of  the  kiln,  that  it  may  be 
more  dearly  understood. 

Fig.  6  shews  the  top  of  the  extinguisher  when  closed^ 
made  with  two  semi-circular  plates  of  iron,  but  I  have 
found  by  experience  tJiat  it  is  best  to  construct  them  in 
quadrants^  as  in  Fig.  7,  also  in  Fig.  9,  which  is  shewn 
open*  .        . 

Figs.  8,  9,  and  10,  shew  the  extinguisber  open,  when 
the  kiln  is  at  work,  to  permit  the  steam  and  smoke  to  pass 
through. 

a  in  all  these  figures  denotes  a  circular  iron  firame,  in 
which  the  iron  plates  b  hang. 

Note..  J  do  n<^  mean  to  confine  myself  to  tUe  precise 
forms  here  described,  as  the  extinguisher  may  be  con* 
sti'ucted  of  various  shapes,  and  fixed  la  other  situations 
above  the.  loalt^  according  as  circumstances  may  suggest, 
my  invention  consisting  in  the  application  of  the  aj^pa* 
ratus.  7      .  .         •      .      • 

If  the  extinguisher  be  closod  when  the  lain  is  not  in 
use,  it  will  protect  the  rkiln  wire  or  hair  cloth  from  da* 
«.W*g^  !^y  ^'i^  weather  or  soil  from  birds..   ^      -  . 

When  the  kiln  is  loaded  with  pale  malt,  if  the  extin* 
^uisher  be  constructed  in  quadrants,  it;should  at  the 
gpaiaieoseoieii^  of  (be  operation  l^e  nearly  plosedby  the 
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ddle  Z,  and  it  will  then  resemble  the  flyers  of  a  smoke- 
:k,  and  will  not  only  exclude  the  vast  quantity  of  cold 
Diospheric  air^  which  otherwise  unavoidably  enters  the 
hi  at  the  top  of  the  barrel  or  chimney,  and  condenses 
e  vapour  which  arises  from  the  malt,  and  thereby  keeps 
e  surface  thereof  in  a  chilled  state  (even  to  the  injury 
*tbe  malt),  as  the  heat  which  should  be  gentle  cannot 
omediately  penetrate    to    the    surface,  particularly  if 
Mided  thick ;  but  assists  greatly  to  the  generation  of  heat, 
3  that  a  very  small  fire  in  my  newly-invented  furnace 
lereiuafter  to  be  described  will  in  a  very  little  time  ren^ 
ler  the  malt  as  hot  at  top  as  at  the  bottom  ;  the  whole  of 
jie  malt  will  therefore  be  in  a  complete  state  of  vegetat- 
ion, which  contributes  very  much  to  its  tenderness  and 
Savour.     The  steam  or  vapour  also  becomes  lighter,  and 
consequently  passes  off  quicker  than  in  kilns  without  this 
apparatus.     As  the  steam  increases,  the  extinguisher  is 
to  be  gradually  opened  and  closed  in  the  same  way  as  the 
steam  or  vapour  s^bsides,  so  that  no  heat  escapes  without 
doing  its  office^ 

Figs.  1 1  exhibits,  in  perspective  and  geometrically,  my  , 
newly-invented  moveable  stove  or  furnace  for  drying  pal« 
malt  or  amber  where  Welch  coal  or  cinders  are  used.  It 
rtins  on  four  wheels  or  rollers,  and  may  be  set  in  a  kiln 
eit^her  for  drying  brown  or  pale  malt  with  but  little  alte- 
ration, as  hereinafter  described. 

It  may  be  regulated  by  the  ash-pit  register  A,  so  that 
in  all  weathers  a  due  sufficiency  of  air  may  be  admitted  to 
keep  the  process  of  drying  in  the  most  regular  manner^ 
which  in  the  present  constructed  kihis  cannot  be  accom- 
plished from  the  various  changes  of  weather,  as  a  high 
wind  often  consumes  the  fire  rapidly  in  the  absence  of 
the  workmen,  who,  on  their  return,  frequently  find  the 
fire  extinct,  and  the  process  of  drying  ceased,  which 
Vol.  VI. — Second  Series.  F  f  f  tends 
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tends  to  injure  the  malt  both  in  bullc  ami  flaTour.     Br 
means  of  the  double  dcor  B  B  to  the  furnace,  the  heat  \% 
so  confined  as  tliat  considerably  less  fuel  will  be  required 
than  is  consumed  in  furnaces  now  in  use,  which  I  hare 
ascertained  by  experience  to  be  a  saving  of  one  third.     I 
am  indebted  to  his  excellency  Count  llumford  for  thish 
invention,  which  he  has  described  in  his  Essays,  from 
wliich  I  have  ac(]nired  much  information.     Contiguous  to 
the  double  door  BB  I  have  added  another  door  E,  above 
the  fiirnace,  which  completely  closes  the  whole  of  the 
furnace,  so  that  no  heat  can  possibly  escape  ;  and  as  I  am 
confident  that  the  process  of  drying,  to  be  carried  on 
with  advantage,  depends  on  a  judicious  management  of 
the  air  and  heat,  it  will  be  found  that  this  door  £,  in 
conjunction  with  the  slides  C  C,  described  in  Fig-  1,  mid 
the  apertures  FF,  through  which   the  atmospheric  air 
passes,  will  become  rarefied,  conducted,  and  discharged 
as  before  described.  With  the  same  motion,  that  the  doors 
C  C,  Fig.  I ,  are  opened  or  slid  up,  the  door  G  in  the 
same  figure  will  slide  down  upon  the  frame  of  the  double 
doors  in  Fig.  11,  and  by  this  means  will  form  a  double 
door  with  E  alternately,  and  entirely  prevent  the  escape 
of  the  radiant  heat. 

It  sometimes  happens' that  there  is  a  failure  in  the  sup- 
ply of  Welch  coals  and  cinders,  on  which  account  1  have 
added  a  contrivance  to  this  moveable  furnace,  in  •rder 
that  Newcastle  or  other  pit-coal  may  be  u^d  without  the 
previous  preparation  of  being  burnt  into  coke.  This  I 
t'.flcct  by  means  of  the  register  F,  which  closes  the  farther 
end  nf  the  neck  of  the  kiln,  and  prevents  the  smoke 
arising  from  pit  coals  passing  into  the  kiln,  which  is 
accomplished  by  the  screw  and  roller  G,  with  its  winch 
1!,  at  the  front  of  the  furnace,  so  that  in  this  case  both 
ends  of  the  neck  are  eflectually  stopped,  and  the  smoke 

passes 
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through  the  top  of  the  neck  by  means  of  the  iron 

Y»ipe  I J  Fig.  12,  round  which  13  a  spiral  tube^  to  receive 

the  air  which  enters  the  aperture  F,  in  Fig.  1,  and  its  air 

cliambers;  and  by  its  revolving  round  the  said  pipe  so 

immediately  in  con  tact ,  it  becomes  sufficiently  heated  to 

^fiect  the  operation,  and  the  smoke  becomes  so  chilled 

that  what  heat  remains  in  the  pipes  exhausts  itself  in  its 

passage  through  a  pipe  for  that  purpose  under  the  wire, 

a.Dci  empties  itself  into  the  communication-pipe  Fig.  13, 

placed  within  side  of  the  barrel  of  the  kiln,  with  a  con* 

jUDCtive  movement  of  the  valve  /r,  or  damper  b,  to  the 

ash-pit  register  A. 

Note.   I  apprehend  that  this  last-described  invention 
mrill  be  found  of  great  utility  as  an  addition  to  the  cook- 
ing apparatus  on  the  economical  principles  recommended 
by  Count  Rumford,  and  may  also  be  applied  with  advan- 
tage in  manufactories,  or  other  places  where  boilers  or 
stoves  are  used.     I  think  proper  also  to  observe,  that  al- 
though I  have  in  this  specification  only  spoken  of  tlie 
drying  of  malt,  it  must  be  evident  to  every  one,  that  va- 
rious other  commodities  may  be  dried  with  advantage  in 
kilns  erected  according  to  my  improvement. 

In  drying  of  brown  malt  it  is  the  particular  interest  of 
the  malster,  and  the  merit  of  the  workman,  to  obtain  as 
much  increase  in  bulk. as  possible,  which  is  principally 
accomplished  by  the  process  of  drying;   and  it  is  the 
common  observation  among  workmen,  that  they  could 
dry  the  malt  higher  and  larger  if  it  could  be  protected 
from  the  risk  of  taking  fire,  and  the  danger  which  the 
workman  himself  encounters  in  his  endeavours  to  extin- 
guish the  fire  whenever  it  happens,  which  is  very  tre- 
quent.    In  this  trying  situation  he  is  in  imminent  danger 
of  being  burnt,  or  suffocated  to  death,  and'  his  endea- 
Touts  are  often  frustrated.    Thus  it  is  in  all  malting  towns 

Fff  2  where 
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where  brown  malt  is  made,  that  fires  are  so  frequent,  to 
the  terror  of  the  inhabitants ;  and  it  is  pfsesmned  that  aM 
these  dangers  and  inconveniences  arc  most  effectually 
done  away  by  my  improvement.  The  workman  may 
DOW  raise  or  force  the  malt  to  any  extreme  of  heat  short 
of  aetual  flame,  which  is  the  grand  desideratum  iu  the 
process  of  drying  brown  malt. 

The  extinguisher^  slide  doors,  and  channels,  may 
sily  be  added  to  kilns  already  constrilcted. 

In  witness  whereof,  &c. 


:=s 


,S!pectficaiion  of  the  Patent  granted  to  James  Fussell,  of 
McUSj  in  the  County  of  Somerset  ^  Iron-manufacturer; 
for  improved  Methods  of  working  Water  Wheels,  raising 
of  Water,  and  in  a,  great  Measure  prevtntiiig  Water 

/    IVhech from  being  flooded  y  and  other  useful  Purposes. 

Dated  Juno  ]4,   IS03. 
With  a  Plate. 

X  O  all  to  whom  these  presents  shall  come,  fu^. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  James  Fussell  do  hereby  declare  my  said  in- 
vention to  ho  as  described  in  the  following  specification 
and  drawings  annexed,  with  the  references  thereto  ;  that 
is  to  say:  Fig.  I,  (Plate  XIX.)  is  a  side , view  of  the 
improved  method  of  working  water-whecls.  A  the  water 
wheel.  B  two  cranks,  to  return  the  lever  by  the  same 
lifters  that  raise  them.  C  two  levers  to  work  the 
pumps.  D  D  D  D  lifters.  E  tlic  buckets  fixed  to  crooks, 
(as  shewn  in  Fig.  6,  of  which  the  chain  is  composed.) 
The  chain  can  be  made  of  any  length  or  strength,  ac-  • 
cording  Kj  the  depth  of  the  fall  of  water  ;  for  instance,  a 
small  spring  n:»ing  on  a  hill  which  has  a  fiill  of  fifty  yards, 

morc^ 
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more  or  less,  it  will  be  necessary  to  carry  the  water  in  a 
trench  to  the  steepest  part  of  the  hill,  in  order  to  hare 
the  level  as  short  as  possible  ;  which  level  must  be  drove 
to  a  pit  sunk  perpendicularly  under  the  wheel,  the  buckets 
i¥orking  over :  the  wheel  may  be  made  small,  in  order 
for  the  buckets  to  Mork  in  a  common  pit  of  four  or  five 
feet  diameter.     It  is  evident  there  will  be,  by  working 
-water  wheels  by  this  method,  a  great  advantage  over  the 
present,  as  the  whole  weight  of  the  water  will  always 
bang   at  the  greatest  distance  from   the  centre  of  the 
Avbcsel.     F  the  small  chain  and  buckets  for  raising  water, 
ores,  coals,  or  other  bodies  from  mines,  &c.   Thlfc  buckets 
are  bung  to  the  crooks  of  which  the  chain  is  composed  ; 
which  standards  must  project  a  sufficient  distance  to  give 
the  buckets  room  to  turn  on  pivots,  and  tip  the  contents 
into  the  receiver  L,  which  are  carried  oflPby  the  level  N. 
The  buckets  may  be  hung  at  any  distance  from  each 
other,  and  made  to  contain  any  quantity  of  water,  &c. 
according  to  the,  power  that  is  applied.     G  the  rod  for 
woiliing  the  pump.     H  trougli  or  trunk  which  carries  the 
water,  and  delivers  It  into  the  buckets  £.     II  two  boxes, 
which  may  be  loaded  to  balance  the  levers  and  rods.     K 
wheel   to  steady  the   chain  that  works  at  .the  bottom. 
M  the  pump.  '  N  the  lever  to  carry  off  the  water,  &c. 
O  a  wheel  for  the  same  purpose  as  at  K. 

Fig.  2  is  a  front  view  of  Fig.  I.  A,  water-wheel. 
B  balance  or  fly-wheel.  C  shaft.  D  D  lifters.  £  buckets 
and  chain,  as  in  Fig.  ].  F  small  chain  and  buckets,,  as 
in  Fig.  1 .  G  socket  to  unite  the  water  wheel  shaft  with 
the  shaft  C.  H  small  wheel,  made  of  cast-iron,  or  any 
Other  metal,  lightl}-  fluted  on  the  face,  to  prevent  the 
£hain  or  crooks  from  slipping.  K  wheel. for  the  same 
purpose  as  at  K  in  Fig.  1 .  N  lever  for  carrying  ofT  the 
^ater,  &c.     O  wheels  a»  in  Fig.  \, 

Fig. 
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Fig^S  ao  improred  method  of  raising  water,  by  wind, 
handy  or  other  power.  A,  rudder  to  turn  the  Imif  circle 
box  B,  which  coven  half  of  the  horizontal  wheel  C,  in 
order  to  cover  lialf  the  wheel  that  works  agsunst  the 
wind.  D  shaft  of  the  horizontal  wheel.  E  main  posts 
which  support  the  horizontal  wheel.  G  O  windlasses  to 
raise  the  buckeft  by  hand  in  case  the  reservoir  f hoiild  fail. 
H  spindle.  I  small  iron  w,heely  which  the  chain  and  buckets 
pass  over.  K  ratchet  wheel,  which  works  in  a  small  nut 
L^  fixed  in  the  upright  shaft  of  the  wind  wheel,  a  re* 
oeiver  to  tip  the  bucket,  and  convey  its  contents  into  a 
reservoir  &,  to  supply  water  in  case  of  the  winds 
which  will  be  sometimes  the  case. 

Fig.  4,  method  to  prevent  water  wheels  in  a  great 
aiire  from  being  flooded.  A,  hatch  to  admit  the  water 
on  tbe:miU  wheel.  B  B  B  hatches  to  let  in  the  water  to 
the  carriage  G,  to  work  on  the  short  ladles  or  buckets  at 
E  and  F^  C  the  mill  wheel.  D  the  shaft  of  the  wheel 
tbsHt  forcts  the  water  out  of  mill  wheel. 

Fig.  6  front  view  of  Fig.  4.  £  the  long  ladle  which 
forces  the  water  of  the  mill  tail.  F  the  large  short  ladle 
WorfcM  by  the  great  body  of  water  from  the  pond;  A  tfaa 
•haft  df  the  forcing  wheel. 

Fig«  6  shews  the  method  of  making  the  chains  fknr  the 
machine.  Two  crooks  of  which  the  chain  is  composed, 
on  a  large  scale,  of  which  all  the  chains  are  made  on  the 
aaaae  construction. 

]d  witness  whereof,  &c. 
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Specification  of  the  Patent  granted  to  Barker  Chifney, 
o/*  London,  Gentleman ;  for  a  Composition  to  be  used  m 
Washing  J  in  oj^der  to  rendei^  Muslins  and  Linem  beauti^ 
JiiUj/  white f  and  also/or  other  Pwyoses. 

Dated  September  14,  1804. 

J.  O  all  to  whom  these  presents  shall  come,  ^. 
Now  KNOW  YE,  that  in  compHance  with  the  said  pro- 
viso, I  the  said  Barker  Chifney  do  hereby  declare,  that 
my  said  Dew-invented  composition  is  made  in  the  foUov- 
ing  manner ;  that  is  to  say :  I  take  of  water,  or  water 
saturated  with  lime,   twelve  parts,  or  thereabouts,   Id 
which,  with  the  assistance  of  heat,  when  necessary,  I  ia- 
fuse   two,   three,   four,   five,  or  six  parts,  of  what  is 
usually  called  sub-carbonate  of  potash  or  sub-carbonate 
of  soda,  or  of  both  of  them,  according  to  the  purposes 
for  which  the  said  composition  is  intended.     Or  other- 
wise I  make  my  said  alkaline  solution  by  any  of  the  usual 
chemical  methods,  so  that  the  proportion  of  water  or  of 
lime-water  to  the  alkali  or  alkalies  contained  therein  shall 
be  such  as,  upon  trial,  may  be  found  to  produce  effects 
equally  suited  to  the  particular  uses  to  which  the  compo- 
sition is  afterwards  to  be  applied.     And  to  the  alkaline 
liquid  when  hot  in  the  copper,  or  otherwise,  I  add  four, 
five^  six,  seven,  or  more  parts,  of  common  soap,  sliced 
or  macerated,  or  in  such  other  form  as  may  be  best  cal- 
culated to  incorporate  it  with  the  whole  mass,  and  af- 
ford a  compound,  having  the  consistence  of  cream  or 
butter,  or  even  of  tallow  or  ordinary  soap.    When  the 
whole  composition  is  sufficiently  mixed  or  incorporated, 
if  in  a  hot  state,  I  stir  it  in  the  copper  till  cool,  or  else  I 
transfer  it  into  a  back  or  other  vessel  and  do  the  same. 
It  is  to  be  observed^  that  the  composition  will  be  strong 

or 
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or  wc^k  in  proportion  to  the  purity  of  the  sub>carbooate 
of  potash  oh  siib-carbonate  of  soda  made  Use  of,  or  of 
both  when  made  ilsc  of  together ;  and  that  it  is  therefore 
necessary  to  pay  attention  to  this  circumstance  iti  parti- 
cular. And  alsoy  that  I  prefer  taking  away  the  sediment 
of  the  lime-water  and  alkali  or  alkalies  when  mixed,  al- 
though I  am  not  certain  that  any  bad  eflPects  arise  from 
suffering  it  to  remain* 
.  Ill  witness  whereof,  taa    ' 


Spedjkalion  qf  tlie  Patent  granted  to  John  Jones,  qf  the 
City  qf  Chester y  Chemist ;  for  a  Liquor  for  printing 
and  dyeing  qf  Cotton ^  Linen  ^  or  Woollen, 

Dated  January  TS^  1805. 

rp 

4.  O  all  to  whom  these  presents  shall  come,  &c. 

Now  know  ye,  that  in  compliance  with  the  said  pro- 
viso, i  the  said  John  Jones  do  hereby  describe  and  as- 
certain  the  nature  of  my  said  invention,  and  the  manner 
in  which  the  same  is  to  he  performed,  as  follows  ;  that  u 
to  say  :  Take  vinegar,  pyrolignous  or  wood,  sorrel,  tar- 
tarousi  or  any  other  vegetable  acid  ;  saturate  it  with 
lime,  or  any  other  calcareous  earth  ;  let  it  stand  till  it  has 
subsided  ;  pour  it  off  clear  ;  heat  it  over  a  fire,,  and  put 
to  it  as  much  vitriolic,  siilphic,  nitric,  or  marine  salt  of 
lead  as  will  separate  the  whole  of  the  oily,  bituminous, 
or  extractive  parts  or  matter.  When  they  are  separated, 
let  it  stand  till  it  has  subsided  ;  when  clear  run  it  off,  and 
put  to  it  as  much  alum  or  copperas  as  will  separate  the 
lima  and  lead,  and  thus  the  printing  or  dyeing  liquor  is 
made. 

In  witness  whereof,  &.c. 

Obseixaiions 
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yiser'vations  mi  Basalt y  and  an  the  Transition  fi^om  the, 
vitreous  to  t/ie  stony  Texture,  which  occurs  in  the  gra- 
iliutl  liefngeration  of  vitlted  Basalt ;  zcith  same  Geolo^ . 
gical  Remarks.     In  a  Letter  from  Gregory  Watt, 
Esq.    to  the  Bight  Honourable  Charles  Grevxlle, 
V.  P.  R.  S, 

(Concluded  from   Page  366.) 

tx  ITHERTO  1  have  selected  instances  from  substances 
vvliich  have  an  undisputed  (^laim  to  an  aqueous  origin,     I 
sliuU  now,  on  tile  authority  of  Dolomieu,  instance  a  simi- 
lar arrangement,  in  a  substance  respecting  the  origin  of 
which  theorists  are  not  agreed.     A  species  of  petrosilex 
Ts  found  in  the  Val  de  Nido,  in  Corsica,  which  contains 
radiated  petrosiiiceous  glands,  from  half  a  line  to  an  inch 
in  diameter.     These  glands  only  differ  from  the  basis  by 
their  radiated  structure,  and  their  colour  \  and  appear  to 
indicate  very  clearly,  that  the  rock  was  subjected  to  a 
species  of  arrangement  uhicli,  if  it  had  been  completed, 
would  have  changed  its  nature,  and  probably  would  have* 
rendered  it  porphyritic  ;  for  Dolomieu  observes,  that  the 
centre  of  the  glands  was  often  occupied  by  a  small  crys- 
tal   of  feldspar  *.     The  extraordinary   rock   called    the 
globular  Granite  of  Corsica,  is  an  analogous  instance.    It 
is  composed  of  crystals  of  hornblende,  feldspar,  quartz, 
and  mica,  in  confused  aggregation  ;  and  in  this  basis  are 
immersed  spheroids,  about  an  inch  and  a  half  or  two 
inches   in   diameter,    composed   of  concentric  alternate 
coats  of  quartz  and  hornblende.  The  centre  is  principally 
occupied  by  hornblende  -,  this  is  surrounded  by  a  zone  of 
quartz.      These  spheroids  are  radiated   to  the  centre. 
There  can  be  little  doubt  that  this  rock  is  merely  the  re- 

♦  Dolomici;.     Journal  dc  Physique,  1704,  p.  260. 
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suit  of  interrupted  crystallization  ;  and  that,  if  tlie  pn»- 
<5ess  of  arrangement  had  continued,  this  structure  would 
have  disappeared,  and  the  \^'hole  rock  would  have  re- 
gambled  the  present  basis.  Hitherto  this  very  singular 
rock  has  only  been  found  in  detached  fragments  *. 

The  admission  that  solution  is  not  a  requisite  of  cr}'s- 
tallization,  appears  to  me  an  important  concession  in  fa^ 
vour  of  the  aqueous  system,  which  has  laboured  under 
very  great  embarrassment,  from  the  difficulty  of  dissolv- 
ing quartz.  If  a  very  perfect  mechanical  suspension  be 
all  that  is  requisite,  we  may  cease  to  wonder  at  the  al- 
liiost  daily  formation  of  pctri&ed  wood,  (in  which,  though 
crystallization  does  not  actually  take  place,  a  very  ptr- 

*  I  shall  vfntnre  to  quote  another  inftaccc,  on  the  Authority*  of 
Professor  Playfijir.  "Tin  salt  rock  in  Clieshiie,  wbirh  hc%  in  thick 
'i  bed?,  inter^josed  between  strata  of  an  argillaceous  or  marly  stone, 
"  and  is  iiself  mixed  with  a  coufidcruble  ]>()rtion  of  the  same  eaT:L» 
"  exhibits  a  very  great  peculiarity  in  its  siruciure.  Thr^gh  it  forms  a 
••  mass  extremely  compuci,  the  salt  is  found  to  be  arranged  in  ruuiid 
•'  masses,  (.f  five  or  six  fcei  in  d'amcter,  not  truly  pphencal,  butesck 
^  compressed  by  ihoi^e  ihnt  snrround  ii»  so  as  to  have  the  sh»]:e  of  an 
V  irregular  polyhedron  ;  ihcse  are  formed  of  concentric  c%>ats  dis«in- 
"  guishable  from  each  otiicr  hv  tlieir  colour,  that  is,  probably,  by  trie 
**  greater  or  Ifss  quaniiiy  of  earih  which  they  comain  j  so  that  |be 
'*  roof  of  the  mine,  as  It  exhibits  a  horizontal  section  of  iheni,  is  d'> 
^  vide'd  into  polygonal  figures,  each  with  a  multitude  of  poKgons 
<•  Wfthoul  it,  having  altogvther  no  inconsiderable  resemblance  lo  a 
^<  aKMaic  pavement.  In  the  trtangnlar  spares  without  the  polvgoni. 
\'  llie  salt  is  in  coals,  parallel  to  the  sides  oF  the  polvgdns.^  IHsstn- 
.  (ion  of  the  Huuonian  Theory,  p.  37.  • 

I  am  informed,  that  the  siliceous  deposition  of  Gevscr^  is  at  tet  2 
porous  friable  mass,  and  thai  the  addition  of  more  mo«ecules  rendrr^ 
it  fibrous;  also  that,  on  a  farther  addition,  the  fibrous  structure  dis- 
appears, and  the  whole  assumes  the  compact  even  texture  ©T chalrf • 
dony  or  flint.  If  I  .">m  not  misinformed,  a  series  of  specinieDs,  illitt- 
•Tdtins  this  ir;msiu«^H,  exbicd  la  the  cabinet  of  the  late  Dr.  Hutti^a, 
•f  Edinburgh. 

feed 
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Feet  arrangement  is  indicated,  by  the  intimate  union  of 
the  siliceous  particles,)  or  of  hydrophanous  semi-opals  in 
the  decomposed  serpentine  of  Mussinet,  near  Turin,  or 
of  chalcedony  containing  drops  of  water,  in  the  decom-^ 
posed  basalt  of  Vicenza. 

I  hive  endeavoured  to  s1k)\v,  that  in  the  crystallizaliond 
rcsufting  from  igneous  fusion,  it  is  not  only  possible  but 
probable,  that  the  most  infusible  substances  might  not  be 
the  first  to  crystallize  ;  and  this  appears  to  involve  im- 
portant consequences,  for  it  partly  removes  one  of  the 
greatest  difficulties  that  embarrasses  live  igneous  theory, 
by  explahiing  the  possibility  of  refractory  substances  ge- 
nerated by  fire  l)eing  impressed  by  t!ie  forms  of  mpre 
fusible  ones.  It  seems,  however,  that  the  same  order  of 
arrangement  would  prevail  in  substances  that  were  sus^ 
pended  in  a  fluid  medium,  as  the  degrees  of  attraction 
would  be  the  same.      In  cither  case,  the  first  step  by 

* 

which  the  arrangement  of  an  apparently  homogeneous 
mass  commenced,  would  probably  be  the  accumulation 
of  particular  molecules  into  little  globules.  Such  seems 
to  have  happened  in  variolites,  and  other  rocks  which 
contain  spherical  concretions  of  a  different  nature  from 
their  basis.  Still  farther  advanced  is  the  arrangement  of 
porphyries:  the  molecules  of  one  species  have  assumed  a 
regular  crystafline  form  ;  and  sometimes  two,  or  even 
more  varieties  of  crystals  arc  formed,  which  remain  un- 
mixed in  the  unarranged  basis.  If  tl>e  remaining  mole- 
cules of  that  basis  ai^.  susceptible  of  crystallization^  it 
may  be  fairly  concluded,  that  an  extension  of  the  proi- 
tess  of  arrangement  would  convert  tke  porphyry  into 
in^nite,  er  at  least  into  one  of  the  compound  aggregates 
of  crystals  which  constitute  the  nunflerous  tribes  of  gra- 
nites,  grUnsteins,  and  sienites  j  and  it  seems  equally  proh- 
Uble  tliat  this  might  be  accomplished,  whether  the  mole- 
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culcs  were  indebted  to  a  suitable  temperature,  or  to  an 
aqueous  medium,  for  the  requisite  fiicility  of  movement. 

The  formation  of  granite  and  other  rocks  must  how- 
ever be  referred  to  the  ultimate  perfection  of  crystalliza- 
tion, by  which  all  the  molecules  have  been  permitted  to 
arrange.  Those  granites  called  porphyritic,  in  which 
large  crystals  of  feldspar  are  imbedded  in  a  basis  com- 
pounded of  the  ordinary  ingredients  of  granite  in  small 
grains,  are  apparently  generated  from  a  menstninm  in 
which  the  molecules  of  one  species,  being  greatly  prcdo- 
minant  in  number  to  the  rest,  are  the  first  to  exercise 
their  polarity,  and  constitute  large  crystals,  which  are 
afterwards  surrounded  by  smaller  ones,  resulting  from 
the  successive  separations  of  the  remaining  elementary 
molecules. 

The  changes  of  the  substance  that  led  to  the  foregoing 
remarks,  serve  to  show  that  they  are  not  altogether  hy- 
pothetical ;  and  any  proof  that  may  appear  deficient 
seems  to  be  provided  by  the  phenomena  exhibited  by 
Javas,  in  which  may  be  observed  every  step  of  the  pas- 
sage from  the  vitreous  to  the  stony,  from  that  to  the  por- 
phyritic, and  finally  to  the  granitic  state.  The  lava  of 
Lipari,  which  passes  from  glass  to  lava,  by  the  grenera* 
tion  of  minute  globules,  may  be  cited,  on  the  authority 
of  Spallanzani,  as  an  instance  of  the  commencenntent  of 
the  process  of  arrangement  *  ;  and,  were  not  their  origin 

sViII 

♦  Spllanzani,  Vidg^ri  Hie  dae  Sicilit.  Tomo  Se'condo,  page  338.  The 
whole  passa^^,  literally  translated,  stands  thus.  "  This  lava  has  a 
'*  basis  of  feldspar,  of  a  6ne  and  compact  gtain,  a  splintery  fracture, 
^'  rough  to  the  touch,  and  emitting  sparks,  like  Rint»  when  struck 
<<  iivith  steel.  It  has  an  ash  colour,  in  some  places  approaching  to  s 
«<  leaden  colour.  Ii  is  thickly  filled  with  an  immensity  of  little  bodies, 
'*  which  would  be  distinguished  with  difficulty  from  the  resembtance 
2  "of 
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still  disputed,  I  might  also  cite  the  pitcbstone  lavas  of  the 
Euganean  hills.  It*  would  appear,  that  the  transition 
from  the  stony  to  the  porphyrytic  state  is  rapid,  for  per- 
fectly homogeneous  lavas  are  among  the  rarest  of  voltanic 
products.  The  porphyritic  lavas  are  most  numerous; 
and  it  is  needless  to  detail  the  varieties  they  preseut. 
But  though  the  process  of  arrangement  has  often  only  ad- 
vanced thus  far,  it  has  in  many  instances  proceeded 
much  farther,  and  it  is  by  no  me<ms  unusual  to  find  the 
entire  basis  regularly  arranged  into  crystalline  bodies; 
thus,  to  cite  a  well-known  instance,  in  many  of  the  an- 

0 

cient  lavas  of  Somma,  Jaroe  aui^ites  are  imbedded  in  a 
crystalline  mass,  formed  of  minute  crystals  of  leucito,  to- 
gether with  another  crystalline  substance,  whose  nature 
is  not  perfectly  determined. 

The  casual  occurrence  of  volcanic  glass  is  nowise  at 
variance  with  this  account,  as  it  is  sufficiently  jirobable, 
that  some  glasses  may  have  a  much  greater  tendency  to 
crystalline  arrangement  than  others  possess ;  and  it  can- 
not appear  extraordinary,  tha^  regular  crystals  should 
sometimes  be  generated ,  even  in  the  glass,  as  it  is  a  mat« 

"  of  iheir  colour  lo  ihat  of  their  basis,  were  h  not  for  their  globular 
**  form.  Bill  ihis  lava  is  joined  to  a  great  mass  of  glass,  which  forma 
"  a  whole  with  it,  without  any  division  or  separation  between  them; 
**  dnd  this  lava,  which  in  many  places  retains  lis  own  nature,  is  in 
'<  many  other  places  reduced  to  glass.  Some  parts  of  this  glass  am 
"  filled  with  the  same  little  bodies,  but  other  pans  are  pore  glasi* 
**  This  is  in  general  very  compact,  has  a  dead  black  colour,  and  breaks 
'*  rather  into  irregular  pieces  than  into  undulated  fragments,  as  glass 
"  properly  does.  Besides,  it  has  I  know  not  what  of  unciaosity  lO 
*'  the  touch,  and  to  the  eye,  which  is  not  perceptible  in  the  more  per- 
"  feet  volcanic  glasses.  It  yiMs  sparks  with  steel,  like  the  la\'a ;  but 
"  the  lava  is  wholly  opaque,  and  the  glass,  at  the  angles  and  thin  edges, 
**  has  considerable  transparency.  It  b  onl}\ opaque  where  the  globules 
<'  are,  which  appear  to  be  ifariiclei  of  lav*." 

ter 
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ter  of  dailyocotirrence  in  artificial  (glasses,  and  id  fumece 
slags. 

If  the  distinction  attempted  to  be  sHown  between  igne- 
ous fusion  and  solution  be  established ,  it  may  ofier  a 
means  of  accounting  for  the  abimdance  of  peculiar  bodies 
in  iavft,  which  do  not  exist  in  other  situ^ions,  or  aC  least 
arc  of  extreoKsly  rare  occurrence.  For,  if  the  ignevus 
action  decomposes  the  molecules  of  the  substances  en 
wbich  it  operates,  there  seems  every  probabitity  that  new 
compounds  may  result,  dissimilar  to  any  substances  we 
are  acquainted  wich.  It  would  appear,  that  the  necessity 
of  imagining  an  undiscovered  stratum  abeiwidiiig  in  leu- 
cites,  chrysolites,  and  augites,  may  be  dispensed  with ; 
and  as  I  have  endeavoured  to  show'  the  prdbabiiity  that 
the  most  infusible  substances  will  not  be  the  first  to  crys- 
tallize, the  penetratit)n  of  refractory  leucites  by  fusible 
sugitesi  will  cease  to  ^e  an  argument  against  both  being 
generated  in  the  lava.  I  may  also  al)serve,  that  the 
same  causes  which  vary  the  crystallized  bodies  resulting 
from  igneous  solution,  must  operate  upon  the  unar- 
ranged  basis ;  and  that  the  same  ro<:k  may  be  fused  into 
lavas  extremely  dissimilar,  as  their  varieties  must  de- 
pend on  the  degree  of  solution  which  the  fusion  has  ac- 
compli,sbed  *. 

If  the  analogy  attempted  to  be  shown  between  4he 
aqueous  and    igneous   formation    appear  founded,   tlie 

*  The  evidence  of  the  generation  of  leucitrs  in  tiic  lava  which  co»- 
Ultis  ihem,  coUecied  by  Leopold  de  Ruch  and  Breislac,  and  finally  ac> 
qulesoed  in  by  Doloinieti,  appeari  so  satttfactorvt  thai  tt  cao  hardly 
be  deemed  presuinptuoua  to  assume  the  potni  as  deierniined.  Ketther 
De  Buch  norDolomteu  ha\'e  been  able  to  convince  ihemselvea  tint  the 
augites  were  also  formed  in  the  lava;  bat  I  confess  myself  etitirrly  uth> 
able  to  appreciate  the  cogency  of  their  arguments,  i\  iiich  seem  annilir- 
lated  by  tlie  admission  they  have  made  in  favour  of  leuciies. 

transition 
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transition  from  glass  to  stone  can  do  way  ^afifeot  tiie 
great  question   wliioh  has   so  long  xUvided  gteologpitay 
a)K)ut  the  or igin. of  basalt;  for,  though  .U. is  syinheticfldlj 
demonstrated  that  ba&ilt  may  be  formed  by  fiqe,  (the 
converse  of  (bat  proposi^on  stands  ampported  hy  strong 
aoalogical  argaments,,  and  Us  formation  by  water  must 
be  allowed  to   be  ajt  least  .equally  possible.     .How  far 
the  probabilities  deriv^od  frx)m  theexaminationof  hajaltic 
formations  may  influence  the  Aijtiinate  decitipOt .  is  an 
^inuiry  in   which  I  ;sball  not  now  ^engiBge;   though   I 
cannot    avoid  recalling  to  my  mind  th^inomerous  kn*> 
stances  of  petrifactions  found  in  basalt^  and,  as  a  eoun* 
terpoise  to  that  observation,  the  equally  numerous  in- 
stances in   which  the  heat  emanating  from   it  appoeurs 
JLO  have  indurated  strata^  and  coaked  beds  of  coal.     One 
remark  nuiy  be  stated  here  with  propriety,  as  it  arises 
iiiimediately  from  tlie  experiment  whicii  Jias  occasioned 
tliese  obset^ations.     lu  the  ultimate  .result  of  that  ex- 
perimeat,  the   arrangement  of  the  moleoiles  was  much 
more  perfect  than  in  the  original. rock.     It  might  bb^ujp* 
posed,  that  a  longer  continuance  of  the  suitable  tcm-^ 
perature  was  afforded  it.     This,  however,  could  not  be^ 
^r  the  mass  was  only  a  few  feet  long,  and  a  Hmt  inches 
thick  ;  the   fire  w^is.  only  maintained  a  day ;   atid  .the 
vrlioIeAvas  cooled  in  a  week.     But  the  hail  of  solid  basalt, 
from  which  the  subtaance  operated  upon  swas  taken,  is 
several  miles  long,  and  several  hundi^ed  feet  high;  and» 
supposing  it  to  have  been  irrupted  in  a  state  of  ignecras 
Ciision,  it  must  have   required   months,   nay  years,  fer 
ks  .'refrigeration.     How  then  comes  it,  that  the  process 
of   crystallization  is  so  little    advanced  ?    How  comes 
riie  confusion   of  its  texture  to  indicate    the  very  re- 
Terse  of  the  tranqniliity  and  perfection  of  arrangement^ 
vrhiob  may   be   fairly   assumed  as  necessarily  attending 
the  extremely  gradual  changes  of  so  immense  a  mass '^ 

This 
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This  objection  admits  of  being  obriated,  upoD  tte 
supposition  that,  in  the  process  of  melting ,  the  molecules 
of  the  basalt  were  decomposed  ;  and  that  the  new  ones 
generated  were  more  disposed  to  crystallize  than  those 
"whose  place  they  supplied.  This  explanation  is  in  some  de- 
gree  justified y  by  the  total  disappearance  of  the  minute 
ftldspars  and  hornblende  of  the  basalt ;  instead  of  which, 
the  regenerated  stone  contains  thin  lamins  of  crystals, 
which  are  probably  augites. 

I  cannot  leave  this  subject  without  noticing  some  particu- 
lars, in  which  the  process  of  arrangement  described  in  the 
early  part  of  this  letter,  appears  to  yield  a  probable  expla- 
nation of  some  of  the  peculiarities  of  basalt,  l^he  general 
disposition  of  basalt  to  divide  into  globular  masses,  in 
decomposing,  is  too  remarkable,  a  fact  to  have  e^icapcd 
the  attention  of  naturalists;  though,  as  far  as  I  am 
informed,  no  satisfactory  explication  of  it  has  been 
given.  The  common  effects  of  decomposition  arc  ob- 
viously inadequate ;  for  it  is  common  to  see  a  large 
block  of  amorphous  basalt  separate  into  numerous  balls, 
after  a  few  months  or  years  exposure  to  the  weather ; 
and,  rapid  as  the  proccsi  of  decomposition  had  J>een  in 
the  iniervening  portions,  these  balls  resist  its  farther 
progress  with  uncommon  obstinacy.  May  not  this  be 
attributed  to  the  formation  of  the  radiated  spheroids, 
whpije  occurrence  in  my  experiment  I  have  already 
mentioned  ?  and  may  not  their  greater  resistance  of 
weather  simply  arise  from  their  aggregation  being  more 
perfect  than  that  of  the.  incoherent  molecules  which 
have  filled  the  intervuls  between  them?  Though  the 
radiated  structure  has  disappeare<l  to  the  eye,  these 
portions  of  the  stone  retain  the  supcrioritv  of  more 
perfect  internal  arrangement;  and,  if  my  pigmy  ex- 
periments could  yield  spheroids  of  two  inches  diameter, 
there  can   be  no  difficulty  in  supposing  that  the  grand 

operations 
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^operations  of  nature  may  produce  them  of  several  ftot* 
'iThe  separation  of  the  decomposed  fi^gments  in  Concentric 
^oats  s^ms  easily  eitplained  \  for  I  havle  alreidy  pointed 
but  the  facility  With  tVbieH  the  ridii  of  the  spheroids 
separated  at  nearly  the  sanke  distances  from  their  centfes, 
'a.nd  the  form  of  the  fragments  which  tcsulted^  resembling 
fragments  of  bombs  *. 

If  this  idea  be  hot  considered  as  entirely  divested  of 
plausibility;  I  may  venture  to  extend  the  same  principle^ 
to  account  for  the  Ivonderfal  regiklarity  of  the  prsalutic 
)coD6gUratioh  of  basaltic  colomns>  aiid  also  for  their  ar- 
ticulations., tf  wis  suppose  that  a  mass  of  fluid  baaalt 
has  filled  a  valley  to  ail  ilMefinita  depth  and  ezteott 
the  process  of  arrangement  in  ita  partictes  knust  be 
induced  by  the  removal  of  its  beat  or  moi^tare,  ac^ 
cording  as  its  solution  is  igneous  or  aqueous:  This  caa 
ortly  be  done  by  the  section  of  the  atmosphere  Oh  its 
tipper  surface,  and  by  the  ground  on  which  it  reposes 
absorbing  the  heat  or  moisture  from  its  under  surface. 
From  the  variations  of  the  atmosphere^  its  action  must 
be  irregular  ;  and,  from  the  perpetual  change  of  the 
parts  in  contact  with  the  heated  ot  moist  surface,  its 
operations  will  always  be  uearly  as  active  as  at  first, 
allowance '  being  made  for  its  variations.  But  the  ab- 
sorption of  the  ground  will  be  regular,  and  regularly 
diminishing  in  activity,  in  proportion  as  the  parts  neai* 
the  mass  approach  nearer  td  the  same  temperature^  or 
same  moisture^  with  the  mass  above  ;  and  its  absorptiooi 
can  be  carried  on  by  its  transmission  of  heat  ot  HMMstiM 

^  Even  granite  has  beea  frequently  obierve^  to  affe^l  gjolpulac 
decomposition,  anJ  division  iiito  fragincots  of  concentnc  eoatsl  lllit 
fiiode  of  decotnfiositibii  Extends  t6  so  hiauy  substances*  that  Wemsr 
has  called  the  formation  it  seems  to  thdicale  "  abgetimierU  stiiei^^** 
which  has  been  rendered  in  English  duiinci  conctetwru. 
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to  Ih^  -dMi  rodks  below<  Frma  these  coosideiatio&s 
it  seems  evident,  .fehiit: die  «rfat^gemeiit  of  tbe  part  cf 
the  basalt  tiear  the  ^omid  wHi  1)e  begun  with  more 
energy  than  it  can  be  oontlotied,  and  tluct  the  results 
wiH  be  more  rslow  uml  regukr  thnn  tbe  arrai^eisent 
^duoed  by  the  perpetual  though  vuiriable  acUoii  of  the 
atmosphere.  After  the  first  stage  hi  the  ptw:e»  of  ar«> 
rangemeHt  has  been  performedi  and  a  stittum,  if  I 
may  so  Herm  k,  of  the  jaspideoas  substance  extended 
orei^hesanftioe  of  the  ground,  thene  seems  no  treason  m 
^ioubt  that  a  snitnber  of  radiated  :aph6roids  would  be 
^emvatbcl  in  it,  ivhich  ^wouid  probabty  have  all  their 
iAtiftk^s  iJboat  Aie  saiac  distance  from  *ihc  ground  ;  aad, 
%ii  tlie  urtfan^vlig  ;pelTer 'Undergoes  a.gradual^limiiiatMia 
of  enevgy,  at  ie  not  {probable  thai;  two  rows  in  height 
itrf*  thorn  should  be  {formed  -at  onoe,  tts  dut  woutd  in- 
llicate  a  liaiity  process,  which  had  preparad  a  greater 
HnaM  of  ^mattar  for  •  their  aimoat  'shaukaneoiis  foroiation. 
Vrobv  tli^c*of)iYsiUeratic)na,  there  seem^no  improbabiiitv 
^in  ^supposing,  that  in  the  arrangenient  of  a  'naas  of 
^uici  biifiah,  ^  single  layer  of  cadiated  spheroids  wouki 
4)e  formed, ' reposing  ' on  the  : ground  which  supponed 
ftienuujs. 

I  4)slv4:   already  stated,  that,  "vHieD  the  radii  of  tiro 
spheroids  'Canie  into  contact,  no  penetration  ensued,  but 
the  tWf)  '}>odiit6  became  mutually  compressed,  and  se- 
parated   by  41^  plane,   well   defined,   and  invested   with 
a  rti^y  obloUr.     I  also  statod,  that  when  several' dphcroid> 
•=dn^oiimored,  they  fbrmed  one  smother  into.prisns  with 
well   deiiiied  angles.     In  a  stratum  composed  of  an  in- 
^definite  iiiiniher  in  superficial  extent,  but  only  one  in 
hcigbt,  of  im|M^netrable  spheroids,  with  nearly  equidistant 
Q^ntrcs,  vlf  their  peripheries  should  come  in  contact  on 
tlie  same:   [)4anc,   it   reems   obvious  that   their    mntual 

action 
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action  would  form  them  into  hexagon»;  and,  if  these 
were  resisted  below,  and  there  was  no  opposing^  cause 
above  them,   it  seems  equally  clear,  that  they   would 
extend  their  dimensions  upwards,  and  thus  form  hexa-  . 
gonal  prisms,  whose  length  might  be  indefinitely  greater 
than  their  diameters.      The  farther  the  extremities  of 
the   radii  were  removed  from   the  centre,   the  nearer 
would  be  their  approach  to  parallelism ;  and  the  struc- 
ture   would    be  finaDy   propagated  by  nearly  parallel 
fibres,  still  keeping  within  the  limits  of  the  hexagonal 
prism  with  which  their  incipient  formation  commenced ; 
and  the  prisms  might  thus  shoot  to  an  indefinite  length 
into  the  undisturbed  central  mass  of  the  fluid,  till  their 
structure  was  deranged  by  the  superior  influence  of  ^ 
counteracting  cause,  which  would  be  provided  by  the 
action  of  the  atmosphere  on  the  upper  surface  of  the 
basalt.      If  this  arrangement   existed,   the  same  cause 
that  determined  the  concentric  fractures  of  the  fibres 
of  the  spheroids,   would  produce  convex  articulations 
in  the  lower  joints  of  the  prisms;  and,  in  proportion 
as  the  centre  from  which  they  were  generated  became 
more  remote,   the  articulations  would  approximate  to 
planes.   «If  the  generating  centres  were  not  equidistant, 
the  forms  of  the  pillars  would  be  irregular;  and  the 
irregularity  would    be   in   proportion  to  the   diversity 
of  distance  between  tbe  centres.    If  the  difference  was 
great,  the  number  of  sides  would  be  altered,  and  they 
might  be  found  pentagonal,  tetrahedral,  and  trihedral. 
As  the  compression  of  the  fibres  would  be  greatest  in 
the  level  of  the  generating  centres,  the  lower  part  of 
the  prisms  would  be  most  compact. 

All  these  conditions  seem  to  be  fulfilled,  in  the  actual 
conformation  of  basaltic  columns ;  for,  iu  every  instance 
I  am  acquainted  with,  they  appear  to  have  been  fbrmed 
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\n  the  tranquil  bosom  of  the  .mass,. as  they  b^re  b^cR 
originally  masked  by  amorphous  trap,  and. their  prisoaatif 
structure  is  only  displayed  by  the  removal  of  this .  co* 
yering.      This  has  been  variously  effected,   sometimes 
by  the  apparent  disruptur,^  of  rocks,  sometimes  by  the 
exterior  portions  bf  the  mass  being  thrown  down   by 
%he  failure  of  the  ground  on  which  it  stooc^  s9iDetimes 
by  the  violence  of  the  xvaves,  and  not  unfreqijuently  by 
the  working  of  quarries.     In  most  instances,  these  ope;> 
rations. have  only  removed  the  covering  from  one  side 
of  the  colonnade;  and.it  remains  cifowned,  and  .gene* 
rally  surrounded,  by  an  immense  amorphous  ma^.  Where 
there  are  two  ranges  of  columns,  with  an  interyening 
amorphous  stratum,  it  is  probable  that  the  upper  ii  the 
result  of  a  second  inundatiori  of  Quid  basalt     It  is  well 
known  that  basaltic  cpluipns  are  mosJ(  solid  at  the  bot- 
tom ;  and  their  convex  articulations  have  been  repeatedly 
observed.     Since  these  considerations  occurred  to  me,  I 
have   had  no  opportunity  of  examining,  wb^her.  the 
divisions  approach  nearer  to  the  plane  surfaces  «&  they 
recede  from  the  centre  from  which  the  pr^sm  was  ge- 
nerated, nor  whether  below  that  centre  the  convex  sur- 
&ce  of  the  articulations  is  inverted ;  but  I  think  it  by 
no  means  improbabiej^  that  subsequent  observations  ipay 
establish  this  to  be  the  case,  and  tbnt  confer  on  this 
hypothesis  nearly  ail  tlie  dempiistration  of  which  it  is 
suscepitble.      I  may  however  add,  tha(  the  phenonieiia 
of  prismatic  division  in  basaltic  veins  perfectly  coincide 
with  what  might  be  inferred  from  the  daU  upon  which 
my  i^casoning  has  proceeded.      In  veins,   it  is  obviom 
that  the  refrigerating  or  absorbing  cause  must  operate 
with  nearly  e^ual  force  on,  each  side  of  the  vein;  and 
it  follows,  that  two  sets  of  prisms  would  be  generated^ 
which  would  be  horizontal  instead  of  perpendicular^  and 

that, 
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.  ^tj  unless  a  msM  of  amorpl^ous  basalt  was  interposed 
iM^ween  them,  they  must  fonn  a  division  in  the  middle 
of  the   vein,   as  from    the  mutual  impenetrability   of 
fheir    fibres  they    could  not   incorporate.      The  coin- 
cidence qf  the  existing  phenomena  with  these  conflu-^ 
s|Ol)s  is  sufficif^ntly  remarkable;    for,  in  numerous  ob- 
.  senrations   I   have    made  on  the  basaltic  veins   which 
affect  the  prismatic  configuration,    I  found  the  priso^ 
.  yvere  always  horizontal,  and  offeq,  that  there  were  twp 
f anges^  of  them.    One  of  their  ends  applied  to  the  wall 
,  fif  ^he  yeii|9,  the  other  frequently  united  to  an  amorphous 
.  fnass  which  separated  theni ;  and,  when  no  such  inte^- 
«,|nedium  occurred,  there  was  invariably  a  division  inth« 
middle  of  the  vein.    Not  unfrequently,  the  veins  con- 

*  ■ 

tain  thre^  sets  of  prisms  ;  a  range  of  small  ones  on  each 

^  side,  and  of  much  larger  ones  in  the  middle.     In  this 

case,  the  little  prisms  are  always  separated  firom  the 

•  large  pnes,  and  the  divisions  of  the  large  ones  are  very 

irregular  K 

After  the  statement  of  my  opinion,  that  perfect  si- 
milarity of  structure  may  exist  in  the  products  of  aqueous 
and  igneous  formation,  it  will  hardly  be  necessary  tq 
conclude  tbne  ol»ervations  with  remarking,  that  I  should 
moit  consider  the  establishment  of  these  peculiar  modes 
of  arrangement  as  the  slightest  demontitration  of  tln^ 
igneous  origin  of  basalt,  k  appears  Uf  me,  that  the 
truth  of  my  deductions  is  entirely  iudependent  of  either 
^heory,  and  tha.t,  if  ever  the  period  should  arrive  when, 
(be.  origin  of  basalt  shall  be.  determined  by  ii;refragable, 

*  The  observations  alltided  to  were  made  during  the  course  of 
last  sumner,  (1803,)  on  ihe  very  numeroos  basalt  veins*  or,  as  thef 
^re  there  called.  Whin  Dykes,  which  tiaverse  ihe  ted  sandstone 
and  led  sandstone  breccii,  which  forms  the  greatest  part  of  the  eoaslj 
ef  the  Firth  of  Clyde«  between  Greenock  and  the  {jsrgs. 

demonstration. 
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demonstratiott,  the  inferenc«  1  have  drawn  may  be  acccmi- 
modated  with  equal  facility  to  either  mode  of  agency  ♦. 

The  immense  magnitude  of  some  basaltic  columns, 
the  extreme  regularity  of  their  prismatic  configuration, 
and  the  peculiar  strocture  at  their  articulations^  YoLve 
directed  the  attention  of  naturalists  to  them,  macb 
more  than  to  any  of  the  other  rocks  which  affect  the 
eolutnnar  form.  Yet  many  of  thest  are  sufficiently 
remarkable  to  deserve  more  particular  notice  than  has 
•generally  been  paid  to  them ;  and  they  afford  most 
illustrative  proof,  that  this  configuration  is  not  con- 
fined to  either  the  aqueous  or  igneous  formation ;  for 

some 

*  Mr.  Keir,  in  his  Piper  on  the  Crystaliizaiions  formed  in 
Glass,  su^etti  ibe  probability  of  basaltic  pillars  being  formed  by  the 
crystalhzation  of  vitreous  lavas.  See  Philosophical  Traosactiona  for 
1776,  Vol.  LXVI.  page  530. 

Doiomieu  Was  of  opinion,  that  the  prismatic  form  was  peculiar 
to  lavas  which  had  flowed  inta  the  sea ;  and  he  attributed  it  to  the 
shrinking  of  tkt  maas  ^  hia  description  of  the  ai^pearances  exhibited 
by  what  hfi  calls  the  ^riamauoUvas  al  the  foot  of  Etna  merus  qpotation. 
"  In  the  Javaa  of  Etna,  the  form  and  dimensions  of  the  columns 
**  vary  «s  much  as  the  manner  in  which  they  are  grouped;  bex- 
*<  aedral  and  pentaedral  prisms  are  mod  abui^d^nt ;  then  the  tetmednl, 

"  the  triedrul^  haptaedral^  and  oetaedraK  The  least  I  bare  teen  are 
'  **i  only  four  Miches  diatneter  $  otheiv  are  more  than  thoec  fat ;  llity  are 
'  *<  commonly  of  a  sin^e  shoot,  whioh  is  bometinea  60  feet  hi|b ; 

^'others  aie  divided  by  ariiculationSy   which  are  from  ooe   Ui  six 

"  feet  asunder. 

*'  I  have  more  than  once  observed  a  large  column  divide  into  serera) 

"  smaller  in  its  upper  part.  The  columns  are  generaUy  hrger  near  the 
4  V  top  ihao  the  bottom  of  the  stream  of  bva>  because  they  subdivide ; 

'<  and  they  are  always  lead  in  that  part  of  the  stream  of  lava  whteH 

«'  iiril  entered  the  water,  .the  refrigeration  being  moiv  prompt*  and  its 
.  <'  aficcts  more  marked*     Sometimes  the  columns  aie  placed  per* 

*'  pendicularly  side  by  side,  and  form  vertical  walls,  which  are  aomr- 

>'*  umea  more  than  100  feet  highj^  and  a  league  long^  somewnes  they 
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sffine  Uvai,  luuverjsa^y  flowed  tQ  be$;^cb^  are  prismatic  ^p 
Coluoms  of  propfayry  ar^  ^pt  rare ;  and^  amnoQg  otbor 


«« 


•sre  4teaped  oMiqaeiy,  li^riscotally,  and  {n  all  positions.  'Some. 
•<  'wkhout  being  divided  io  »thetr  iength«  are  Ijuager  at  -ont  -end  .ihaa 
^  the  other ;  and  ^tneo  idey  aie  Kmiftged  iike  wood  piled  iiip^  yipl^ 
;«  arV  the  amall  ep^p  at  one  side;  aomeiun^es  they  »re  formed  -jplp 
«  piyrgmidal  bundle s^  by  parting  from  a  cooimon  centre  ;  and,  /iQaUyp 
"  ihere  are  some  which^  by  their  reunion,  form  large  balls.  These 
*'  radii  of  lava,  which  are  rather  pyramidal  than  prismatic,  resemble 
*<  those  of  the  globular  -pyrites,  -ttriated  -from  the  centre  -to  the  cir« 
"'^eonCevcaee,  svhtehwe'fcmnd'in  the  chalk  o^Ghampagne. 

**  Gin  the'shoM'Of  ta  T#«w#,  *BfV  ihe  M^ol^,  (h(9e  is  a  very  curioiit 
"  giioup  jof  little  acUcuUted  ptisms,  which  4^ue  from  <a  commoi^ 
**  centre,  and  form  fasciculi  sipgularly  twisted.  The  jtrticulations.are 
**  marked,  hut  the  specif  of  vertebrae  do  not  separate.  Jn  the  heart 
"  of  the  mountain  on  fsbkh  stands  the  Castelfo  di  Jaci,  there  aft 
'<  large  balls,  from  two  to  four^feet  m  diameter,  ictembMflg  in  form 
'^*  the  large  pyrites  in  the  chalk  of  Chaoipagne.  l^ese  t'balls  of 
"  lava  «ce  formed  of  pyiaii>id«l  c^lutmaa,  asited  Vy  ^fir  pc^inls 
^ '  in  a  common  centre.**    CftiaUgue  det  Lanfif  4e  ri^tna,  p^  ^bS, 

The  division  of  the  npper  part  of  basaltic  columns  into  several 
smaller   ones,    has  also  been  observed  in    the    basaltic  columns  of 
-Fairhead,  by  Dr.  Richardson.     See  Nichols6n*s  Journal,  4to.  Vol.  V. 
pageSS^l. 
**  Almost  all  the  pf  isms  tat  tke  foot  of  Etna,  described  hy  Dolomieu, 
.are  of  dubious  origin  i- most  of  them  a^  probably  basalt.    The  co- 
luoms  of  Vicentine  .arc  of  the  same   subsunce,  and    so    are   the 
prismatic  lavas  of  A u verge,  and  of  the  Vivarais.     The  bed  of  lava 
dt  la  Scala,  near  Portici,  is  divided  by  vertical  fissures,  which  give 
it  the  aspect  of  irregular  columns.     At  Aqtiapehdunte,  in  a  quarry 
of  undoubted  lava,  near  the  road,  are  some  much  more  perfect  prisms ; 
-|3«it  the  most  beautiful  I  have   seen  are  the  small  ones  from  Ponaa. 
'X'he, columns  at  Bolsenaare  said  to  be  has^iji.    Those  of  the  Euganean 
liills  are  very  irregular  in  form;  in  their  texture  they  are  certainly, 
•tiolly  unlike  granite,  which  Mr.  Strange  thought  they  resembled.    I 
lieve  them  to  be  lava. 
The  mention  of  some  columnar  formations  that  follow  is  by  no 
rio  means  intended  as  an  enumeration  of  them.    I  have  confined  m^'seU 
chose  which  1  have  either  inspected  in  their  natoial  fiiualion,  or  of 
fiich  I  have  seen  numerous  specimens. 

places, 
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places,  are  foiind  near  Dresden,  several  feet  in  lengtb^ 
and  not  more  thaii  two  idcbes  in  diameter.  Columni 
of  petrosilex  compose  a  large .  potiitti  6f  ai  ndountaia 
near  Conistone  lakb*  Very  perfect  quadfangulat  prisma 
of  argillaceous  schi&tus  are  found  neat  Llanwrst.  Rubbl« 
slate  assumes  the  columnar  form  at  B^mioiith.  The 
limestone  near  Cyfartha,  in  Glahiorgansbire,  is  divided 
into  very  regular  acute  rhdmboiaal  prisms:  even  the 
sandstone,  of  the  san^e  district  is  not  unfrequently  Co- 
lumnar ;  and  one  of  the  beds  of  gypsum  at  Mootfiurtre 
is  distinctly  divided  into  pretty  tegular  columns.  Sand- 
stone, clay,  argillaceous  il^on  ofe,  and  matfy  Other 
substances,  become  prismatic  by  iorrefactidn ;  and  the 
jprisms  of  starch  formed  in  drying  have  often  been  con- 
sidered as  illustrative  of  basaltic  formations. 

I  am  very  far  from  conceivings  that  all  these  con- 
figurations are  influenced  by  such  systematic  arrange- 
ments as  have  determined  the  form  of  some  basaltic 
oolumns*  I  consider  most  of  them  as  solely  attributable 
to  contraction ;  which  is  only  a  farther  extenuon  of 
the  aggregative  force,  and  must  be,  regulated  by  the 
texture,  the  form,  and  the  position  of  the  mass.  Where 
the  texture  of  the  mass  is  homogeneous,  and  its  con- 
tractions uniform,  its  dimensions  may  be  diminished, 
without  its  continuity  being  destroyed,  provided  its  ag- 
gregation be  .so  strong  as  to  overcome  the  vis  tvern^e 
of  the  mass,  and  its  adhesion  to  other  substances.  But, 
when  the  resistance  is  sufficient  to  overcome  the  a^- 
gregation,  the  mass  will  be  rent  by  fissures  perpendicular 
to  the  direction  in  which  the  greatest  resistance  to  its 
contraction  takos  place,  or,  in  other  Words,  by  tissures 
perpendicular  to  its  grouteiit  surface  ;  for  it  Is  from  the 
extremities  of .  the  greatest  surface,  that  the  large»t 
qiiaotity  of  matter  must  truveiiic    the    greatest  space. 
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in  order  that  the  contraction  may  be  performed  without 
breach  of  continuity  ;  therefore^  if  it  be  an  extensive 
tabular  mass,  it  will  be  divided  into  prisms,  by  fissures 
perpendicular  to  its  surfaces.  The  power  of  aggre* 
gation  would  determine  these  prisms  to  be  hexagonal, 
as  that  form  contains  the  greatest  quantity  of  matter 
in  the  least  surface,  of  any  prisms  that  can  be  united 
without  interposing  prisms  of  other  forms.  But  this 
would  require  the  texture,  the  contraction,  the  tbick- 
nass  of  the  mass,  and  its  adheiuon  to  surrounding  sub- 
stances, to  be  every  where  precisely  the  same ;  and. 
as  these  conditions  can  never  be  fulfilled  in  an  exten- 
sive formation,  all  the  irregularities  that  are  found  must 
necessarily  eiisue.  The  same  rule  that  determines  the 
fissures  of  a  tabular  mass  to  be  perpendicular  to  its 
surfaces,  mwst  determine  the  rents  in  a  spheroid  to  be  di- 
rected from  its  periphery  to  its  centre. 

Though  these  considerations  may  be  sufficient  to  ex'- 
plain  the  tendency  to  division  into  prisms,  which  is  so 
generally  extended,  and  which  has  produced  many  of 
those  abortions  that  hare  been  dignified  with  the  name 
of  columns,  because  they  have  occurred  in  lavas  and 
in  rocks  of  trap  formation,  they  are  utterly  inadequate 
to  illustrating  the  formation  of  the  more  perfect  ba^ 
saltic  prisms :  they  offer  no  means  of  accounting  for 
the  extreme  regularity  cf  the  sides  and  the  precision 
of  the  angles,  for  the  articulations,  for  the  close  con- 
tact in  which  the  perfect  columns  are  placed  to  one 
another,  nor  for  their  mutual  adhesion,  which  is  so  strong*, 
that  it  often  requires  considerable  violence  to  separate 
them.  These  facts  are  in  absolute  contradiction  to  all 
idea  of  retreat  or  contraction,  and  seem  to  me  to  coincide 
perfectly  with  the  explanation  of  their  origin  which  I  have 
already  presumed  to  lay  before  you. 
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Method  of  suspending  Ships  instead  of  lifting  them,  for  the 
Puypost  of  clearing  ihennfroin  their  Blocks, 

-    ,     By  Mr,  "Robert  Seppings,  of  Chattiam  Yard. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Eneoo- 
ragement  of  Arts,  Manufactures,  and  Commerce, 

The  Gold  Medal  was  voted  to  Mr.  SiPPiNGSj/br  this 

Invention. 

J.  HE  following  is  a  description  of  an  invention,  by  Mr. 
Robert  Seppings,  late  master  shipwright-assistant  in  his 
Majesty's  yard  at  Plymouth,  (now  master  shipwright  of 
bis  Mujestv's  yard  at  Chatham,)  for  suspending,  instead 
of  liuing,  ships,  for  the  purpose  of  clearing  them  from 
their  blocks  ;  by  which  a  very  great  saving  will  accrue  to 
the  public  ;  and  also  two-thirds  of  the  time  formerly  used 
in  this  operation.  From  the  saving  of  time  another  very 
important  advantage  will  be  derived,  that  of  enabling 
large  ships  to  be  docked,  suspended,  and  undooked,  the 
same  spring^tides.  Without  enumerating  the  inconveni* 
encies  arising,  and  perhaps  injuries  which  shtpfare  \x^ 
ble  to  sustain,  from  the  former  practice  of  lifting  them, 
and  which  are  removed  by  the  present  plan  ;  that  which 
relates  to  manual  labour  deserves  particular  attention; 
twenty  men  being  sufficient  to  suspcfnd  a  firstrr^te,  whereas 
it  would  require  upwards  of  500  to  lift  her,  The  sitoa^ 
tion  which  Mr.  Seppings  held  in  Plymouth  yard  uttacbed 
to  him,  in  a  great  degree,  tne  shoripg  and  lifting  of  ships, 
as  well  as  the  other  practical  part  of  the  profession  of  a 
shipwright.  Here  he  had  an  opportunity  of  observing, 
find  indeed  it  was  a  subject  of  general  regret,  how  much 
time,  expense,  and  teboufi  W^re  recj^uirpd  ifl  lifting  ^ 
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%^ip^  particularly  ships  of  the  line.    This  induced  bim  to 
consider  whether  some  contrirance  could  hot  he  adopted 
to  ohviate  these  evils.     And  it  occurred  to  him,  that  if 
he  could  so  construct  the  blocks  on  which  the  ship  rests^ 
that  the  weigiit  of  the  ship  might  be  applied  to  assist  in 
the  operation,  he  should  acoomplish  this  very  desirable 
lend.     In  September,  1800,  the  shoring  and  lifting  the 
San  Josef,   a  large  Spanish  first-rate,  then  in  dock  at 
Plymouth,  was  committed  to  his  directions ;  to  perform 
which,  the  assistance  of  the  principal  part  of  the  artificers 
of  the  yard  was  requisite.     In  conducting  this  business, 
the  plan,  which  will  be  hereafter  described,  occurred  to 
bis  mind ;  and  from  that  time,  he,  by  various  experi-^ 
ments,  proved  his  theory  to  be  correct :  the  blocks  con- 
structed by  him,  upon  which  the  ship  rests,  being  so 
contrived,  that  the  facility  in  removing  them  is  propor- 
tionate to  the  quantity  of  pressure  ;  and  this  circumstance 
is  always  absolutely  under  command,  by  increasing  or 
diminishing  the  angle  of  three  wedges,  which  constitute 
one  of  the  blocks  ;  two  of  which  are  horizontal  and  one 
Tertical.     By  enlarging    the    angle    of   the    horizontal 
inredges,  the  vertical   wedge    becomes  of   consequence 
.more  acute  ;  and  its  power  is  so  increased,  that  it  has  a 
greater  tendency  to  displace  the  horizontal  wedges,  as 
oan  be  proved  by  a  model*,  where  the  power  of  the 
screw  is  used  as  a  substitute  for  the  pressure  of  the  ship. 

Mr.  Seppings  caused  three  blocks  to  be  made  of  hai'd 
^wood,  agreeable  to  his  invention,  and  the  wedges-  of  va- 
rious angles.  The  horizontal  wedges  of  the  first  block 
^vrere  nine  degrees,  of  the  second  seven,  and  of  the  third 
five;  of  course  the  angle  of  the  vertical  wedge  of  the 
first  block  .was  162  degrees,  of  the  second  IS69  and  of 

*  Preserved  in  the  Society's  repdsiiory  for  public  inspection. 
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the  third  ITO.  These  hloclts  or  Vedges ' tie're  well  ex- 
ecuted,  arid  rubbed 'over  with  soft  isoap  for  tfie  purpose 
of  experiment  They  were  then  placed  In  a  dock,  in  hr$ 
Siaj«sty*s  yard  at  Plymouth,  in' which  a  slboj^'of  war  Va.-? 
to  be  docked  ;  on  examining  them  after  the  vesserwas  in, 
and  the  water  gonfe,  they  were  all  ^  found  to  hare  'Vcpt 
tlieir  situations,  as  placed  ^before  the  ^hip  restfed  upon 
them.  *  Shores  in  their  wase  were  then  erected  to  sustain 
the  ship,  prior  to  the  said  blocks  being  tkkeri  from  under 
the  keel.  The  process  of  clearing  them  was  by  Applying 
the  power  of  battering-rams  to  the  sides  of  the  outer 
ends  of  the  horiatontal  wedges,  aftcrnate  blows  being 
given  fore  and'  afb,  by  which  means  they  immediatelv 
receded,  and  the  vertical  w-edges  were  disengaged.  \% 
was  observed,  even  in  this  small  ship,  that  tlie  block 
which  was  formed  of  horizontal  wedges  of  nine  degrees 
came  away  hiuch  easier  than  those  of  seven,  and  the  on» 
of  seven  than  that  of  five.  In  removing  the  aforesaid 
blocks  by  the  power  of  the  battering  rams,  which  were 
•uspended  in  the  hands  of  the  men  employed,  by  their 
holding  ropes  passed  through  holes  for  that  purj3ose,  it 
was  remarked  by  Mr.  Seppings,  that  the  operation  was 
very  laborious  to  the  people,  they  having  to  support  the 
weight  of  the  batteriiig-rams,  as  well  as  to'sei  them  in 
motion.  He  then  conceived  an  idea  of  affiiing  'Htheels 
near  the  extremity  of  that  part  ofthe  riims*\vhich  strikes 
the  wedge's.  This  was  done  before  the  ^blocks  wete  agaio 
placed ;  and  it  has  since  been  found  fiilly  to'  answer  the 
purpose  intended,  particularly  in  fetui^ding'the  bofizon- 
ial  wedges^to  their  original  situations,  when  ibc'wdrk'is 
,  performed  for  which  they  were  displaced,  the  wheels  also 
giving  a  great  fncrease  of  power  to  the  rams,**  and'  de- 
crease of  labodr  to  the  artificers ;  besides  which,  the 
blows  are  given  with  mucli  more  exactness.     The  same 

blocks 
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1yicHiks'were't»gani' laid  in  another  clock,  inipvM<Sb  ai  tfifei^ 
decked  ship  of  the  line  was  docked.     On  exanmiktiM, 
tbey  we're  fbimd  to  be  very  ^everdy  pressed,  *butWere 
removed  with  great  ease.     They  '"were  •  again  placed  in 
ahother  dock,  inwhich^a' tbt^e-d^ked  ship  of  the 'line 
WAS  docked.    This  'shrphaving  m  hei*  foremast  aiid  bow-* 
sprit,  the  blocks  wei*e  put  quite  forward,  that  beiifg'  \ht 
part  which  {irises  them  wit*h  the  great^t  force.     At 
j|oon  as  the  water  wHs-out  of  Ihe- dock,  it ''was  obkerved, 
that  the  iiorieontal  \f^|^  bf  ^nifteiind  ^e^n  degrees  Inkl 
reeeded  some  feet  frdm- their  Original  Aittotions.    This 
aRbitied  Mr;  fSepptngs  a  satisfactory  proof,  which'  expe- 
rience has  since  demonstrated,  -(though  many  persons  be- 
fore would  not  admit  of, '^rtd  others  eouidnot  under- 
stand,  the  principle,)  that  the  facility  of  removing" the 
blocks  or  wedges  was  proportionate  -to  the  qtiantity  <if 
pressure  up6n  tfhrin.    -The  block  of  fire  degrees  kept  its 
place,  but  was  immediately'  cleared,  by 'applying 'the 
power  of  the  battering-rams  to  the  ^des  of  Che*  outer  ends, 
of  the  horizontal  wed^.     The  above  exp^iMtents  being 
conmranicated  to  the  ^faVy  Board,'  Mr.  Se^pings  wias:  di-< 
rected  to  attend  them,  and  explain  the  prineiple  of  bis. 
invention;   which  ex^anation,  farther '  eohrrbbdrated  by 
the  testimonials  of  his' then  superior  oflSc^rs,  wtesosatis^ 
factory^  that  a  dock'^^s'ordered  to  be  fitted'at  Plymotfth^ 
under  his  immediate  directions.     The  horizontal-  wedge* 
in  this,  and  the  *  other-  docks  that  wete  Itfterwards  fkefed 
byhim,  are 'of  cast-iron,  with  an  angle  of  about  livd  tle^ 
grees  and  a  half,  wiiich^ '  froni  repeated  trials;  are  found 
equal  to  ant  pressure,  having  in  no  instance  'i^ecedbd, 
atid  when  required  were  easily  removed*    The  vertical 
wedge  is  of  wood,*  lined  with  a  plate  of  wrought  iron^ 
half  an  inch  thick.     On  the  bottom  of  the  dock,  in  the 
ITad^e^of  each  block,  is  a  plate  of  iron  three  quarters  of 
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an  inch  thick,  so  that  iron  at  all  times  acts  in  conlfect 
with  iron. 

The  placing  the  sustaining  shores,  the  form  and  sisees 
of  the  wedges  and  battering  rams,  &c.  also  the  prooes* 
of  taking  away,  and  again  replacing,  the  wedges  of 
which  the  block  is  composed,  are  also  exemplified  bj  a 
model. 

The  dock  being  prepared  at  Plymouth,  in  Augvit, 
1801,  the  Capopus,  a  large  French  eighty-gun  ship,  was 
taken  in,  and  rested  upon  the  blocks ;  and  the  complete 
8ucce£s  of  the  experiment  was  such,  that  other  docks 
.were  ordereil  to  be  fitted  at  Sheerness  and  Portsmouth 
dock-yards  under  Mr.  Seppings's  directions.  At  tlie  for- 
mer place  a  frigate,  and  at  the  latter  a  three-decked  ship, 
were  suspended  in  like  manner.  This  happened  in  De- 
cember, 180^,  and  January  1803  ;  and  the  reports  were 
so  favourable,  as  to  cause  directions  to  be  given  for  the 
general  adoption  of  these  blocks  in  his  Majesty^s  yards. 
This  invention  being  thought  of  national  consequence, 
with  respect  to  ships,  but  particularly  those  of  the  navy« 

• 

government  has  been  pleased  to  notice  and  reward  Mr. 
.Se])}>ings  for  it. 

I'he  time  required  to  disengage  each  block  is  from  one 
to  three  minutes  after  the  shores  are  placed ;  and  a  first- 
rate  sits  on  about  fifty  blocks.  Various  are  the  causes  for 
wbicji  a  ship  may  be  required  to  be  cleared  from  her 
blocks,  viz,  to  shift  the  main  keel,  to  add  additional  false 
keel,  to  repair  defects,  to  caulk  the  garboard  seams, 
sc;.rplcs  ot  the  keel,  &c.  Imperfectious  in  the  false  keel, 
which  are  so  very  injurious  to  the  cable5^,  can  in  the 
largest  ship  be  remedied  in  a  few  hours  by  this  invention, 
without  adding  an  additional  shore,  by  taking  away 
blocks  forward,  anii(lshi{^,  and  abaft,  at  the  same  time  ; 
f^nd  when  th(^  keel  is  repaired  in  the  wake  of  those  blocks, 

by 
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by  returning  them  into  their  places,  and  then  by  taking  out 
the  next,  and  so  in  sucpession.  The  blocks  can  be  re- 
placed in  their  original  situations,  by  the  application  of 
the  wheel  battering-rams  to  the  wedges,  the  power  of 
which  is  so  very  great  that  the  weight  of  the  ship  can  be 
taken  from  ttie  stiores  that  were  placed  to  sustain  her. 
There  were  one  hundred  and  six  ships  of  different  classes 
lifted  at  Plymouth  dock-yard  from  tlie  1st.  of  January, 
1758,  to  the  31st  of  December,  1800,  and  had  the  ope- 
ration of  lifUDg  taken  less  time  the  number  would  have 
been  very  considerably  increased  ;  for  the  saving  of. a  day 
is  very  frequently  the  cause  of  saving  tlie  spring-tide, 
which  makes  the  differencs  of  a  fortnight.  The  import- 
ance of  this  expedition  in  time  of  war  cunuot  be  suffici- 
ently estimated. 

This  inventipn  may  be  applied  with  great  advantage 
whenever  it  is  necessary  to  erect  shores  to  support  any 
great  weights,  as,  for  instance,  to  prop  up  a  building 
during  the  repair  of  its  foundation^  &c.  Captain  Wells, 
of  his  Majesty's  ship  Glory,  of  98  guns,  used  wedges  of 
Mr.  Scppin^s's  invention  for  a  fid  of  a  top-gallant  roast 
of  that  ship.  In  1803  the  top-gallant  masts  of  the  De- 
fence, of  74  guns,  were  fitted  on  this  principle  by  Mr. 
Seppings  ;  and,  from  repeated  trials,  since  she  has  been 
cruizing  in  the  North  Sea,  the  wedge  fids  have  beea 
found  in  every  respect  to  answer. 

But  it  is  Mr.  Seppiogs's  wish  that  it  should  be  under- 
stood, that  the  idea  of  applying  bis  invention  to  the  fid 
of  a  top- gallant  mast  originated  with  Captain  Wells,  who 
well  understood  the  principle,  and  had  received  from  iiiia 
»  iQodel  of  the  invention. 

When  it  is  required  to  strike  a  top-gallant  mast,  the 

^op  ropes  are  hove  tight,  and.  the  pin  which  keeps  the 

))0)ri?POt^l  wedges  in  their  place  is  tak^n  oi^t  by  one  man 

going 
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* 
gmng  aloft  for  that  purpose  ;  the  other  horizontal  wadge 

it  worked  in  the*fid|  as  shewn  in  the  drawing  and  model 

that  acoompany  this.-  statement.     The  upper  part  of  the 

fid  hole  is  cut  to  form  the  vertical  wedge.    The  ad\*an^ 

tage  derived  from  iidding  top-gallant  masts  in  this  way 

is,  that  they  can  be  struck  at  the  shortest  notice,  aod 

without  slacking  the  rigging,   which  is  frequently  the 

cause  of  springing  and  carrying  them  away,  particulady 

dose  with  long  pole  heads*     The  angle  of  the  iiorizoatal 

wedges  for  tlie  fids  of  masts  should  be  about  twenty  de- 

tgrees* 

»,  I  1  —  ■   ■       I     I    ■■■! 

The  above  account  was  accompanied  with  certificates 
from  Sir  John  Hcnslow,  surveyor  of  the  navy ;  Mr.  M. 
Didram,  master  shipriglit  of  Portsmouth-yard  ;  and  Jfr. 
John  Carpenter,  foreman  of  Sheerness  dock-3'ard,  con- 
6rming  Mr.  Seppings^s  statement. 
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Reference  to  the  Engraving  <^  Mr,  Seppings^s  Method  of 
obifiating  theNecesfiili/  of  lifting  Ships,  Plate  XX. 

This  plan  and  section  of  a  seventy^four  gun  riiip  de- 
acribei  the  method  of  obviating  the  necessity  of  lifting 
idkips,  wlien  there  may  be  occasion  to  put  additiopa]  false 
Iceels  to  them,  or  to  make  good  the  imperfections  of  those 
already  on  ;  also  whea  it  may  be  necessary  to  caulk  tlic 
garboard  seams,  scarples  of  the  keel,  &c.  by  which  means 
a  very  considerable  part  of  the  expense  will  be  saved, 
and  much  time  gained.  The  Mocks  are  cleared,  and 
again  returned  by  the  following  process.  A  sufficient 
tiumber  of  sheriyi  avt  placed  under  the  ^ip  to  sustain  her 
-weight,  and  set  taught,  stationed  as  near  the  keel  as  the 
working  of  tli^  battering-rams  fore  and  aft  will  admit. 

Avoid 
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Avoid  placing  any  opposite  the  blocks,  as  they  would  in 
that  case  hinder  the  return  of  the  wedpfes  with  the  bat- 
tering rams.  A  blow  must  then  be  given  forward  on  the 
outer  end  of  the  iron  wedges  with  the  battering-rams  in  a 
fore  and  aft  direction,  which  will  cause  them  to  slide  aft, 
as  shewn  in  the  plan.  The  battering-rams  abaft  then  re- 
turn the  blow,  and  the  wedges  again  come  forward  ;  by 
the  repetition  of  this  operation,  the  wedges  will  be  with 
great  ease  cleared,  and  the  angular  block  on  the  top  will 
drop  down.  When  the  work  is  performed,  the  block 
must  be  replaced  under  the  keel,  and  the  wedges  driven 
back  by  working  the  rams  athwart-sbips,  a^  described  in 
the  section. 

N.  B.  In  returning  the  iron  wedges,  to  avoid  straining 
tlie  angular  blocks,  it  is  proposed  to  leave  a  few  of  them 
out  forward  and  aft^  and  stop  the  ship  up,  by  laying  one 
iron  wedge  on  the  other,  as  shewn  at  Fig.  l ,  Plate  XX. 

To  facilitate  the  business,  blocks  may  be  cleared  for-^ 
ward  and  aft  at  the  same  time  sufficient  to  get  in  its  place 
one  length  of  false  keel.  If  the  false  keel  should  want 
repairing,  it  may  be  done  l^ithout  any  additional  shored, 
by  clearing  one  block  at  a  time,  and  when  the  keel  is 
repaired  in  the  wake  of  that  block,  return  the  wedges  a# 
above  directed,  and  clear  the  next,  &c. 

Section  and  Plan,  Plate  XX.  Fig.  2* 

AjkeelsoHw 

B,  cieling.  ' 
^i^,  floor  timber. 

D,  dead  or  risihg  woodw 

Ey  plank  of  the  bottom. 

f*,  ktel  and  false  keeh 

Gy  angular  blocks  with  a  half-inch  iroit-pfate  bolted  to 
them. 
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Hy  cast-iron  wedges. 

I»  iron  plate  of  three-fourtlis  of  an  inch  tjiick  on  tbe 
bottom  of  the  dock. 

» 

Ky  battering  rams,  with  wheels  and  ropes  for  tbe  hands. 

L,  cast-iron  wedges,  having  received  a  blow  from  for- 
ward. 

M,  shores  under  the  ship  to  sustain  her  weight. 

Fig.  3  represents  part  of  a  top-gallant  mast  fitted  with 
a  wedge  fid. 

tf»  top-gallant  mast. 

by  Fid  I  with  one  horizontal  wedge  worked  on  it. 

Cy  moveable  wedge,  with  the  iron  strap  and  jpiu  over  it, 
to  keep  it  in  its  situation. 

dy  trussel  trees. 

jlceount  of  the  Processes  for  di/eing  the  bedvU^HH  Hcds 

on  the  Coroviandel  Coast, 

Conimimicated  by  J.  Machlachlan,  Esq.  of  Calcutta. 

Ifom  the  Transactions  of  the  Society  for  tlie  Eocou- 
.   ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Silver  Medal  and  Ten  Guineas  were,  voted  ft  Mr. 
'     Machlachlan  for .  this  ComntUnicaticfn, 

L  HE  follounng  receipts  for  dyeing  tlie  beautiful  reds  of 

the  Coromandel  Coast  were  sent  to  me  from  Madras  by  a 

scientific  friend,  who  had  the  several  operations  detailed 

in  them  performed  in  his  own  presence.    I  forwarded  a 

copy  cf  tliero,  and  a  small  quantity  of  the  ingredients 

mentioned  in  them,  to  a  friend  at  home,  several  years 

ago ;  but  he  dying  about  or  soon  after  the  time  oi  their 

arrival,  I  never  learned  v/hat  became  of  them.    It  strikes 

me,  however,  that  there  is  a  considerable  coincidence 

between  the  thread  process  and  that  which  I  hs^  seoa 
< 

recom- 
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recommended  by  Mr.  Henry,  of  Manchester^  for  dye- 
ing  the. Adrianople  or  Turkey  red. 

I  am  not  certain  whether  it  is  known  at  home  that 
many  of  the  hills  in  Bahar,  and  other  parts  of  India,  con- 
tain immense  quantities  of  mica,  talc,  or  Muscovy  glass. 
The  natives  pf  this  country  and  China  mak^  very  splen- 
did lanterns,  shades,  and  ornaments  of  it,  tinged  of  vari- 
ous fanciful  colours  ;  and  it  is  also  used  by  them  in  medi* 
cine.     When  burned  or  calcined,  it  is,  I  am  told,  con- 
sidered as  a  specific  in  obstinate  coughs  or  consuihptions. 
V^hen  powdered,  it  serves  to  silver  the  Indian  paper,  &c. 
used  in  letter-writing  ;  and,  in  la'ct,  it  is  applied  to  num^ 
berless  purposes.     The  bazar  price  of  that  of  the  best 
quality,  split  into  sheets  of  about  two  lines  thick,  is  six 
rupees  the  maund  of  84  lb.  avoirdupois.     If  it  could  be 
applied  to  any  useful  purpose  at  home,  it  might  go  in 
part  ballast  of  ships,  and  at  a  trifling  expense. 

N-  B.  The  chaya,  or  red  dye  root  of  the  coast,  is,  I 
believe,  known  at  home ;  as  also  the  cashaw  leaves, 
mrhich  are  used  as  an  astringents 

Directiomfor  dyeing  a  bright  Bed,  four  Fards  of  \  Broad 

Cotton  Cloth* 

1st.  The  cloth  is  to  be  well  washed  and  dried,  for  the 
purpose  of  clearing  it  of  lime  and  congee,  or  starch,  ge- 
nerally used  in  India  for  bleaching  and  dressing  cloths ; 
then  put  into  an  earthen  vessel,  containing  twelve  ounces 
of  chaya  or  red  dye  root,  with  a  gallon  of  water,  and  al- 
low it  to  boil  a  short  time  over  the  fire. 

2d.  The  cloth  being  taken  out,  washed  in  clean  water, 
and  dried  in  the  sun,  is  again  put  into  a  pot  with  one 
ounce  of  myrabolans,  or  galls  coarsely  powdered,  and  a 
gallon  of  clear  water,  and  allowed  to  boil  to  one  half: 
when  cool,  add  to  the  mixture  a  quarter  of  a  pint  of 

Kkk2  buffalo's 
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buffaloes  milk.     The  cloth  being  fully  soaked  in  this,  take 
i|  out,  and  dry  it  in  the  sun. 

3d.  Wash  the  cloth  again  in  clear  cold  water,  and  dry 
it  in  the  sun;  then  immerse  it  into  a  gallon  of  water,  j^ 
quarter  of  a  pint  of  buffaloes  milk,  and  a  quarter  of  an 
ounpe  qf  the  powdered  galls.  Soak  well  in  this  mixtara, 
and  dry  in  the  sun.  The  cloth,  at  this  stage  of  the  pro- 
cess, feeling  rough  and  hard,  is  to  be  rolled  up  .and 
beetled  till  it  becomes  soft. 

4th.  Infuse  into  six  quarts  of  cold  water  six  ounces  of 
red  wood  shavings,  and  allow  it  to  remain  so  two  days. 
On  the  third  day  boil  i%  down  tQ  two-thirds  the  quantity, 
when  the  liquor  will  appear  of  a  good  bright  red  colour. 
To  every  quart  of  this,  before  jt  cools,  add  a  quarter  of 
an  ounce  of  powdered  allum  ;  soak  in  it  your  cloth  twice 
over,  drying  it  between  ^ach  time  in  the  shade. 

Sjh.  AftjBr  three  days  wash  in  clean  water,  and  half  ^ry 
in  the  sun  ;  then  immerse  the  cloth  into  five  gallons  of 
water,  at  about  the  temperature  of  120  degrees  of  Fab* 
renhcit,  adding  50  ounces  of  powdered  chaya,  and  al- 
lowing the  whole  to  boil  fof  three  hours  ;  take  the  pot  off 
the.  fire,  but  let  the  cloth  remain  in  it  until  the  liquor  is 
perfectly  cool  i  then  wring  it  gently,  and  hang  it  iip  in 
the  sun  to  dry. 

6th.  Mix  intimately  together,  by  hand,  about  a  pint 
measure  of  fresh  she^p^s  dung  with  a  gallon  of  cold  wa- 
ter, in  which  ^oak  the  cloth  thoroughly,  and  immedi- 
ately take  it  out,  ^nd  dry  it  in  the  sun. 

Tth.  Waish  the  cloth  well  in  clean  water,  find  spread  it 
out  in  the  sun  on  a  Sfind-bank  (which  in  India  is  univer- 
sally  preferred  to  a  gras5-pl.it)  for  six  hours^  sprinkling 
it  from  time  to  time,  as  it  dries,  with  clean  water,  for 
the  pu^po^e  of  finitiliing  and  perfcctipg  fhe  colour,  which 
will  b^  of  a  very  line  brigiit  xqd. 

Directiom 
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Directicns  for  di/euig  of  a  beautiful  Red  eight  Ounces  of 

Cotton  Thread. 

1st.  Put  one  gallon  and  a  half^  by  measurci  of  sap* 
wood  ashes,  into  an  earthen  pot,  with  three  gallons  of  wa- 
ter, and  allow  the  mixture  to  remain  twenty-four  hoars 
to  perfect  it  for  use. 

2d.  Put  the  following  articles  into  an  earthen  pot^ 
miz.  three  quarters  of  a  pint  of  Gingelly  oil ;  one  pint,  by 
measure,  of  sheep^s  dung,  intimately  mixed  by  band  in 
water;  two  pints  of  the  above  ley.  After  mixing  these 
mgredients  well,  pour  the  mixture  gradually  upon  the 
thread  into  another  vessel,  wetting  it  only  as  the 
thread,  by  being  squeezed  and  rolled  about  by  the  hand, 
imbibes  it,  continuing  to  do  so  until  the  whole  is  com* 
pletely  soaked  up,  and  ^Ilow  the  thread  to  I'emain  in  this 
state  until  next  day.  * ' 

3d.  Take  it  up,  and  put  in  the  sun-  to  dry  ;*  then  take 
a  pint  and  a  half  of  ash-ley,  in  which  squeeze  and  roll  the 
thread  well,  and  allow  it  to  remain  till  next  day. 

4th.  Squeeze  and  roll  it  in  a  like  quantity  of  ash-ley, 
and  put  it  in  the  sun  to  dry  ;  when  dry,  squeeze  and  roll 
it  again  in  the  ley,  and  allow  it  to  remain  till  next  day« 

5  th.  Let  the  same  process  be  repented  three  or  four 
times,  and  intermit  till  next  day. 

6th.  Ley  the  thread  once,  as  the  day  before,  and  wheh 
well  dried  in  the  sun  prepare  the  following  liquor  :  one 
gill  of  Gingelly  oil,  one  pint  and  a  half  of  ash-ley ;  in 
this  squeeze  and  roll  the  thread  well,  and  leave  it  so  till 
next  day. 

7th.  Repeat  the  process  of  yesterday,,  and  dry  the 
thread  in  the  sun. 

8th.  The  same  process  to  be  repeated. 

9th. 
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9t\u  First  repeat  the  ash-ley  -  process  three  or  four 
times,  as  under  the  operations  3,  4,  5^ and  then  prepare 
the  following  mixture:  one  pint  of  sheep-dung  water, 
ctie  gill  of  Gingelly  oil,  one  pint  and  a  half  of  asb-lej  ; 
in  this  squeeze  ar>d  roll  the  thread  well,  and  dry  it  ia 
the  »an. 

|Oth>  Ilepeat  ^  same  process* 

Ilth.  Do.  Do. 

I^h.  Do.  Do. 

13fhr  Dp.  Do. 

|4|tb.  Do»  Do. 

I5th.  \yasli  the  thread  in  clean  water,  and  squeeze  ai;4 
ipflit  in  a  cloth  until  almost  dry  ;  then  put  it  into  a  ves* 
1^  centaining  a  gill  of  powdered  chaya  root,  one  pint  by 
ipeasure  of  cashan  leavesi  and  ten  pints  of  clear  water  % 
in  this  liquor  squeeze  and  roll  it  about  well,  and  allow  it 
(o  ren^aih  so  till  next  day. 

16th.  Wring  the  thread,  and  dry  it  in  the  sun,  and  re* 
peat  again  the  whole  of  the  15th  process^  leaving  the 
thread  to  steep. 

lltb.  Wring  it  well,  dry  it  in  the  sun,  and  repeat  the 
same  process  as  the  day  before. 

1 8th.  Do.  Do. 

19th*  Do.  Do. 

0)th.  ^y^^g  and  dry  it  in  the  sun,  and  with  the  like 
quantity  of  chaya  root  in  ten  pints  of  water,  boil  the 
tinread  for  three  hoursj  and  allow  it  to  remain  in  the  in- 
fusion until  cold. 

2ist.  Wash  the  thread  well  in  clear  water^  dry  it  ia 
^le  sun,  and  the  whole  process  is  complete. 
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A  singular  Instance  of  the  Sduhility  of  carbondcepus  Mai^ 
ief^j  and  a  rtew  Method  of  fyrmhig,  a  black  Pigment^ 
having  all  the  Properties  of  l^idian  Ink ;  discwercd  bf 
Mr,  J.  W,  BoswELL. 

Communicated  in  a  iLeiter  to  the  Editors. 

GENTLEMEN, 

CONSIDERABLE  time  ago,  trying  some  experi- 
ments with  a  different  view,  I  chanced  to  discover  tlie 
composition  which  I  now  send  an  account  of  for  yoor 
valuable  publication.  It  has  all  the  properties  of  Indiate 
inky  possessing  the  same  transparency  of  colour,  and  ttie 
capability  of  producing  .a  variety  of  shades ;  frona  whicli 
circumstance,  and  its  consisting  of  animal  matter,  wliicii 
I  have  been  informed  is  also  discovered  in  tlie  analysis  of 
Indian  ink,  there  is  reason  to  think  thai  if  it  is  not  t&e 
same  composition  exactly,  at  least  it  differs  but  ]itt& 
from  it. 

Process  to  obtain  the  black  Pigment* 

Take  soap-makers  lie,  (or  other  caustic  atkali  in  sola- 
tiot),)  make  it  boil  on  the  (ite,  and  add  as  much  born- 
shavings  as  it  will  dissolve;  when  the  lie  is  saturated 
with  the  animal  matter,  put  iu  no  more,  but  continue  it 
on  the  (ire  after  all  moisture  is  evaporated,  stirring  it 
with  an  iron  rod  till  the  mass  assumes  a  sort  of  fusion,  and 
feels  like  a  paste  under  the  rod  ;  for  this  latter  part  of  the 
operation  a  strong  heat  is  necessary.  Then  remove  the 
matter  from  the  fire,  and  throw  it  into  water,  about  dou- 
ble the  quantity  of  the  original  lie;  stir  it  well,  and  let  it 
dissolve  for  some  hours.  Then  filter  the  liquor  from  the 
insoluble  matter,  and  you  will  obtain  a  transparent  fluid, 

clear 


I 

440     On  the  Sotub^ity  of  carbonaceous  Matter ^  i(c. 

clear  as  rock  water,  and  perfecly  colourless.  Into  this 
clear  liquor  drop  a  solution  of  alum  by  degrees :  a  black 
precipitate  will  be  instantly  throwii  down^  which,  sepa- 
rated from  the  liquor  and  dried,  and  afterwards  grotiDd 
with  gum  water,  produces  a  black  pigment,  'possessing 
the  properties  before  mentioned* 

The  depth  of  the  colour  is  injured  by  too  much  alum, 
therefore  care  should  be  taken  to  put  in  no  more  than 
what  will  throw  down  all  the  black  substance.  It  appears 
to  me  that  vitriolic  acid  would  have  the  same  effect  as 
alum,  without  risking  the  above  accident. 

It  is  a  singular  circumstance,  deserving  notice,  in  this 
process,  that  a  liquor  holding  so  much  carbonaceous  mat- 
ter in  solution  as  that  described  should  be  so  very  clear 
kad  colourless  ;  and  gives  reason  to  suppose  that  carbon 
may  be  contained  in  liquors  which  are  not  supposed  to 
have  any,  and  ako  that  it  may  be  made  soluble  in  waiter 
to  a  greater  degree  than  is  generally  imagined  ;  which 
last  may  tend  to  account  for  the  manner  in  which  this 

# 

substance  enters  into  the  vessels  of  vegetables  along  with 
the  water  which  they  absorb. 

The  species  of  filter,  formed  by  slips  of  linen  laid  over 
the  edge  of  the  basin  which  held  the  liquor,  was  what 
was  used  in  the  experiment:  it  is  easily  prepared,  and 
none  will  cause  the  liquor  to  descend  more  clear. 

I  am.  Gentlemen, 

Your  yery  humble  servant, 

J.  W.  BoswEit^ 


Memoir 


(     441      ) 

Jl^moir  on  the  Devitrification  of  Glass j  and  the  Phenonuna 
xchick  take  place  during  its  Crystallisation. 

By  M.  Dartigues. 

(Conclnded  from  Page  S91.) 

X>Y  comparing  the  specimens  which  I  bad  collected^ 
and  the  circumstances  under  which  they  had  been  form* 
ed  ;  by  remarks,  trials,  and  experiments,  to  imitate  these 
crystallisations  at  pleasure ;  I  was  soon  enabled  to  dis<- 
tingaish  difFerent  classes  of  them,  all  of  which  are  pro- 
duced by  the  nature  of  the  different  substances,  which  en- 
ter into  the  composition  of  the  glasses^  Of  these  I  shAll  " 
take  a  hasty  survey..  I  do  not,  however,  intend  to  speak 
liere  of  the  devitrification  which  almost  always  takes  place 
in  the  scoria  of  the  furnaces  of  forges :  every  one  must 
have  had  occasion  to  observe  it,  and  will  be  able  to  ac- 
ceuot  for  it  from  what  I  am  about  to  say. , 

The  first  remark  that  presents  itself  is,  that  the  greater 
the  number  of  substances  which  enter  into  the  composi- 
tion of  a  glass,  the  more  susceptible  it  is  of  being  devi- 
trifled  easily  and  speedily ;  but  in  the  same  manner  as  a 
solvent  chained  with  a  large  quantity  of  saliuesubstances 
of  diflTerent  kinds  suffers  them  to  crystallize' more  con-* 
fusedly,  so  also  it  is  not  in  these  glasses  that  the  most  re- 
gular crystallisations  are  to  be  observsd. ,  A  precipitation 
takes  place  in  the  whole  mass ;  each  of  the  components  ' 
obeys  the  laws  of  affinity  at  the  same  tinib ;  the  transpa- 
rency soon  vanishes^  and  in  a  short  time  a  stone  only  is* 
to  be  seen,  instead  of  a  vitreous  body.  Such  is.  the  man- 
ner in  which  bottle-glasa  comports  itself  in  its  devittifica- 
tioD|  which  ^proaches  nearly  to  the  nature  of  the  en- 
tirely earthy  glasses,  as  ihere  enters  but  very  little  sa)t 
into  its  composition.  .    o 

Vm.  VI.-— SfcoKB  Sehii^.  LU  \^rp 
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Every  one  has  it  in  his  power  to  bold  a  Gommon  bottb 
of  black  glass  to  a  iire  continued  for  a  long  tiniey  and 
pable  of  softening  its  substance.  It  tooQ  changes  itm 
lour;  it  becomes  grey,  and  assames  the  ^>peanace  of 
stone- ware.  This  is  the  porcellain  of  Beanmtir ;  but  it 
is  evident  that  there  is  nothing  here  that  resembles  €•• 
mentation. 

Now,  if  instead  of  observing  the  pfasBOOBicnoo  opon  ao 
•mall  a  mass,  I  eaanrine  the  bottoms  of  the  gtaas^hoQae 
ovens  where  these  bottles  are  made,  I  find  that  the  gbm 
bas  been  entirely  devitrified ;  that  it  has  even  arnnmaJ  aa 
appearance  so  extremely  similar  to  llial  of  stone,  that  the 
aAost  experienced  ^ye  can  scarcely  distingvisb  the  brick 
of  which  the  oven  was  constructed,  from  the  part  wUcb 
bas  been  glass.  It  is  only  by  following  tbo  progreaa  cf 
the  devitrification  in  the  less  advanced  pieces,  -thait  we  am 
enabled  to  discover  the  glass  in  a  granulated  stone,  wUdi 
has  more  the  appeanmce  of  stone*aare  or  clay  strongly 
baked. 

•    Frequently  a  cooling,  continued  for  an  boar  or  two,  is 

sufficient  to  effect  the  entire  devitrification  of  bottle-glass. 

I  have  some  pieced  about  eight  centimetres  in  thickness, 

which  I  collected  in  M.  Saget^  glass*manufactoiy  at  La 

Garre.  When  a  pot  has  been  taken  from  the  oven  for  the 

-purpose  of  being  repaired,  the  glass  which  remained  at 

the  bottom  of  this  pot  has  becf»  preserved  from  oooGog 

'  during  the  time  that  the  pot  has  been  put  to  cool  itsdf, 

-and  this'glass  bas  been  so  changed  in  its  natufe  as  to  be 

nothing  more  than  k  mass  of  crystals  composed  of  small 

-needles  converging  towards  common  centres,    Itims  not 

'  retained  any  appearance  of  vitrification. 

'     Tbis  fact  shews  witb  what  faoiliiy  bottle  glass  u.deTi- 

-trifiedi  and  idwajrs  withoot  the  slightest  ^^ppbasance  of 

c^ttnootatMi* 
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inRntte  variety  of  substances  which  are  employed 
in  tlie  composition  of  bottle-glass,  greatly  changes  the 
plienomeha  which  take  place  during  its  devitrification, 
and  miist  iindoubtedly  also  have  much  influence  upon  tbt 
form  of  the  crystals ;  but  I  have  not  hud  much  oppor* 
tiinity  to  observe  this  kind  of  glass. 

Passing  therefore  to  glasses  of  a  less  earthy  nature,  and 
composed  of  a  smaller  number  of  substances,  if  I  in  like 
manner  examine  the  bottoms  of  the  ovens  where  tlie  half- 
^bite  glas^,  called  Alsace  glass,  is  made,  into  which 
tfcere  enters  more  pure  silex  and  alkali  to  fuse  it,  I  ob* 
serve  nearly  the  same  phenomena ;  but  as  they  are  less 
rapid,  it  is  more  easy  to  seise  and  distinguish  tbem.     At 
the  first  instant,  and  in  the  pieces  wherethe  deyitrifica* 
cion  commences,  it  appears  as  if  a  small  quantity  of  blue 
^lour  were  diffused  in  a  greenish  liquid. 
'  Let  me  here  be  permitted  to  notice  a  very  fingular 
fact,  which  I  shall  merely  indicate,  as  I  intend  to  exa- 
mine  it   more    particularly  in  another  memoir.    This 
'  greienifh  giftss,  mixed  with  blue,  appears  to  have  become 
of  a  dirty  bhie  colour  when  it  is  viewed  opposite  to  the 
light ;  but  if  we  place  it  between  the  eye  and  the  light, 
it  always  appears  greenish,  so  that  it  only  reflects  the 
blue  and  refracts  the  greenish  colour.    , 

Continuing  to  observe  the  devitrification  of  the  half- 
wUte  glass,  we  soon  see  the  blue  precipitation  followed 
by  another  more  abundant  one,  which  gives  the  dirty 
^hite,  and  is  very  distinct  from  the  first.  This  last  ac- 
quires a  darker  and  darker  colour,  till  at  length  it  rc^ 
sembles  grey  bom. 

In  these  diffarent  changes,  the  substance  of  the  glass 
appears  always  to  exist ;  we  perceive  its  polish,  its  frac- 
ture, and  all  its  otbisr  properties,  except  its  transparency  | 
but  in  the  midst  of  thb  substance^  resembling  horn,  are 

«L11  s  formed 
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formed,  very  distinct  crystallisations.  These  sre  iradei, 
composed  of  small  needles,  ail  converguig  towards  tbe 
centre.  In  this  state  there  is  no  more  glass :  it  is  a  crys- 
tal possessing  all  th«  physical  properties  of  the  ininearal 
substances  left  to  themselves. 

An  accurate  analysis  of  a  certain  number  of  these  crys- 
tals, carefully  detached  from  the  mass,  may  indicate  their 
i^ature,    and  afford  us  more  light  respectii^  their  for- 
S  mation. 

It  frequently  happens,  that  these  crystallised  nuclei  are 
inveloped  with  a  crust,  which  seems  extraneous  to  their 
nature,  and  which  might  be  compared  to  the  incrustation 
with  which  the  pebbles  of  silex  are  covered  in  the  beds  of 
chalk  where  they  appear  to  grow. 

Such  is  the  series  of  phenomena  which  the  dentnfica- 
tion  of  the  half-white  glass  presents,  when  it  takes  place 
slowly  ;  but  if  it  be  too  much  accelerated,  these  pheao- 
mena  coincide  with  those  which  we  may  observe  in  tbe 
bottle-glass.  The  half-white  glass  of  which  we  have  just 
been  treating,  is  that  into  which  no  other  earthy  sab- 
stance  is  put  besides  wood-ashes.  It  may  then  have  infi- 
nite varieties,  according  to  tbe  different  compositions. 

White  glass  is  very  difficult  to  be  brought  to  crystallise 
or  to  be  devitrified.  When  it  is  well  made,  it  may  even  be 
asserted  that  the  Iong>continued  application  of  fire  does 
ftot  alter  it ;  but,  in  order  that  this  may  be  the  case,  it  is  ne- 
cessary that  there  should  enter  nothing  into  its  composition 
but  silex,  and  just  tbe  quantity  of  flux  which  is  required 
for  its  saturation.  Then  the  applicatiqp  of  fire  continued 
for  the  greatest  possible  length  of  time  produces  no  other 
change  in  the  glass  than  to  turn  it  yellow,  and  harden  it. 

When  the  white  glasses  contain  a  certain  quantity  mi 
neutral  salts  or  of  tallow,  which  the  fire  has  not  bad  time 
.or  force  sufficient  to  dissipate^  there  frequently  results, 
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during  'di  sloiW  refrigeration,  what  is  called  grease^  bub« 
bl<^,  and  stones,  which  are  formed  spontaneously  and 
suddenly. 

These  accidents,  their  difierent  causes,  and  the  reme- 
dies  by  which  they  are  to  be  obviated,  I  have  treated  of 
at  large  upon  a  former  occasion,  in  speaking  of  the  melt- 
ing of  glass ;  but  though  the  explanation  of  these  iactt 
belongs  entirely  to  the  theory  of  devitrification,  I  think 
it  will  here  be  sufficient  for  me  to  consider  the  pheno* 
mena  which  arise  from  the  presence  of  the  dtfTerent 
earths. 

The  white  glasses  contain  more  or  less,  lime,-  for  rea- 
sons which  I  have  formerly  stated  in  speaking  of  the  dif- 
ferent compositions  of  glass.  This  lime,  when  it  is  in 
excess,  crystallises  very  well,  as  Loysel  remarks.  These 
crystals  are  very  easy  to  be  distinguished ;  they  are  in 
such  abundance  as  totally  to  destroy  the  transparency. 
They*are  prisms  which  seem  to  swim  in  the  midst,  of  the 
paste  of  the  glass,  and  they  tend  to  eollect  in  it  into  stars 
of  different  configurations.  These  prisms  are  all  nearly 
6{  the  same  thickness,  and  two  or  three  millimeters  in 
length.  When  this  crystallisation  takes  place  of  itself  iu 
large  masses  at  the  bottom  of  the  avens,  the  colour  of  the 
glass  becomes  deeper,  inclining  to  the  black,  owing  to 
the  presence  of  a  certain  quantity  of  ashes  which  mix 
with  it.  The  striated  stars  of  which  I  have  been  speak- 
ing become  tiie  more'  numerous  the  greater  their  dis- 
tance from  the  part  which  is  in  contact  with  the  fire. 
Sooii  these  crystallisations,  which  at  first  are  isolated,  are 
succeeded  by  an  entirely  crystallised  mass,  in  which  not 
the  least  of  the  vitreous  character  is  discernible. 

Sath  are  the  most  ordinary  cliar^cters  of  the  crystalli- 
flation ;  but  frequently  others  are  observed,  which  cer- 
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tainly  are  the  effect  of  chance,  and  which  well  desenre 
to  be  attended  to  on  account  of  their  varieties  *. 

I  have  soRie  pieces  of  glass  in  which  crysuJs  are  to  be 
observed,  of  such  extreme  tenuity,  that  they  can  scarcely 
be  discerned  with  a  magnifying  glass.  These  are  prtsms 
«  diverging  all  from  the  same  centre,  and  forming  stats, 
many  of  which  are  not  quite  Si  millimetre  in  thickness; 
united  together,  they  appear  like  a  light  cloud  in  the 
paste  of  the  glass. 

.  Some  pieces  exhibit  th^  appearance  of  a  saline,  crust 
applied  to  a  foreign  body  with  which  the  glass  was  in 
contact.  Jn  some  this  crust,  composed  of  striated  dus- 
ters, mppears  to  advance  more  and  more,  ftnd  gain  upon 
the  glaas. 

Finally^  there  is. another  variety,  which  perha(»  b 
more  curious  than  any  of  those  above  mentioned ;  I  men 
thai  tn  which  are  perceived,  in  the  midst  of  the  pute  of 
tbe  glass,  centres  of  crystallisation  like  peas,  and  nearly 
resemblir^  grains.  These  are  small  spheres,  flattened  at 
both  ends,  with  a  small  protuberance  in  the  middle  of 
each  depression.  The  sides  have  ribs  like  the  seed  61 
capucine,  and  these  iribs  are  always  six  in  number. 

My  intention  is,  when  I  shall  have  been  able  to  pn>> 
cure  a  sufficient  number  of  this  singular  kind  of  crystals, 
to  analyse  them,  Tn  order  to  ascertain  what  earth  it  b  tbaK 
affects  so  singular  a  form. 

Such  are,  in  brief,  the  principal  facts  which  charac* 

^  terise  the  precipitation  and  the  crystallisation  of  glass.  It 

is  evident  that  they  are  of  the  same  nature  with  tBose 

produced  by  the  cementation  indicated  by  Reaumurj  and 

>  ^  M.  Sag^  posicsMft  s  piece  of  eryst&ljiied  gjaii  in  bsisldc  pmwM 
with  sia  sides,  and  eniiiely  dcvitiified. 

that 
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that  the  result  is  always  a  more  or  less  complete  devitri- 
fication. 

When  the  glass  is  devitrified,  it  has  no  longer  the  ri- 
ireous  fracture,  but  a  granulated  one ;  it  has  no  trans- 

« 

patency,  and  it  perfectly  resembles  a  stone ;  it  becomes 
a  better  conductor  of  caloric  and  of  electricity.  Finally^ 
it  is  no  longer  susceptible  effusion  by  the  same  degree  of 
fire  ;  and,  in  order  to  restore  it  more  easily  to  the  vitre- 
ous state,  \l  is  accessary  previously  to  pound  it,  so  as  to 
bring  again  into  contact  the  substances  which  during  the 
crystallisation  had  separated  from  each  other,  and  could 
no  longer  serve  mutually  as  fluxes  to  one  another. 

I  wish  that  the  novelty  of  several  of  the  facts  which  I 
have  recorded,  and  the  conclusions  which  I  bave  drawn 
from  them,  in  proving  that  the  crystallisation  of  the  glass 
is  a  devitrification,  may  appear  suflSciently  interesting  to 
engage  the  attention  of  scientific  men :  I  do  not  doubt 
that  they  Will  give  them  occasion  to  make  many  infer- 
ences whieh  have  escaped  me,  or  which  the  limiti  of  a 
aingle  memoir  do  not  permit  me  to  particularise.  The 
resemblance  between  my  specimens  of  devitrified  glass 
and  certain  lavas;  the  possibility  that  other  lavas  may 
^ave  undergone  a  more  complete  devitrification,  by  a 
longer  protracted  cooling  in  the  volcanic  currents,  which 
have  been  seen  to  flow,  or  at  least  to  remain  fluid  for 
whole  years  under  crusts  already  cooled  ;  all  this  induces 
Ae  to  believe  that  these  facts  may  afford  the  means  of 
explaining  many  phenomena  of  geology  respecting  which 
philosophers  are  not  as  yet  agreed,  because  nothing 
could  make  them  believe  that  stones  had  previously  been 
glass* 
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Of  iheAItility  to  he  derived  frovi  the  Ore  of  Chromate  qf 
Ironfmnd  in  France ^  by  e^nploying  it  for  tlie  Fabtnca^ 
tion  of  a  superb  Yellozo  Colour  for  Painting, 

By  M.  Dr APPIER. 

From  the  Journal  des  Mines. 

X  HE  discovery  made  by  M.  Vauqnclin  of  a  new  metal 
in  the  state  of  acid  in  the  red  lead  of  Siberia,  since  termed 
cjironiaie  of  lead,  and  the  pro])erty  which  he  discovered 
in  this  acid  of  combining  with  the  alkalis,  and  of  preci* 
pitating  lead  in  a  yellow  state  from  its  solutions  in  tbe 
acids^  have  enabled  M.  Tassaert  to  prove  that  this  metal 
is  not  a  stranger  to  the  soil  of  France,  and  that  it  will  be 
possible  henceforward  to  furnish  the  art  of  painting,  whe- 
ther in  oil  or  enamel,  with  colours  which  unite  beaut v 
with  permanency.  This  chemist,  having  had  occasion 
to  examine  a  mineral  found  in  the  department  of  the  Var, 
and  sent  to  the  Council  of  Mines  by  M.  Pontier,  found 
that,  instead  of  containing  zinc,  as  had  been  suspected, 
it  contained  iron  combined  with  chromic  acid.  This  dis- 
CO  very  has  since  been  confirmed  by  M.  Vauquelin,  who 
published  an  accurate  analysis  of  this  mineral  in  the  Jour- 
nal des  Mines. 

One  of  the  principal  properties  of  the  Siberian  chro- 
mate of  lead  is,  that  it  furnishes,  by  simple  trituration, 
an  orange-yellow  colour,  which  is  very  much  in  reque^ 
among  the  Russian  painters.  This  colour  is  hardly 
known  to  our  painters,  probably  on  account  of  its  exces* 
sive  price,  and  particularly  its  scarcity ;  but  the  disco* 
very  of  the  chromate  of  iron  affords  us  tbe  means  of  pro- 
curing it  for  them  in  abundance,  and  at  a  far  more  mo- 
derate price.    It  is  witk  this  view  that  we  have  fried  to 
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:ompose  the  chromate  of  lead  from  its  constituent  prin- 
iiples,  and  that  we  are  now  about  to  give  an  account  of 
he  process  which  appeared  to  us  the  most  economical  / 
nd  to  afford  results  more  satisfactory  than  those  which 
lad  hitherto  been  obtained.  Unfortunately,  the  aggre- 
gation of  the  molecules  of  the  chromate  of  iron,  and  the 
resence  of  the  aluminc,  which  appears,  according  to 
4.  Vauqnelin,  to  exist  in  it  in  triple  combination,  tend 
3  render  the  process  tedious  and  pretty  expensive.  We 
ope,  however,  that  it  \\'\\\  be  possible  to  substitute  an 
asier  one  in  its  place,  or  at  least  to  simplify  it. 

After  the  chromate  of  iron  lias  been  well  pulverized, 
lix  it  with  three  parts  of  dried  carbonate  of  soda,  or  of 
otash  of  commerce,  as  free  as  possible  from  the  foreign 

* 

latters  which  may  be  found  in  it.  Introduce  the  mix- 
n-e  into  a  crucible,  and  then  expose  it,  for  the  space  of 
alf  an  hour,  to  a  fire  capable  of  reducing  the  oxyds  of 
ad.  Pour  upon  the  matter,  a.^tcr  having  carefully  tri- 
iratcd  and  washed  it,  sulphuric  acid  diluted  with  four 
mes  its  weight  of  water,  adding  the  acid  a  little  in  cx- 
)ss.  Wash  the  mixture  till  it  has  no  longer  any  taste, 
bus  we  shall  obtain  a  brown  granulated  matter,  which 
ay  be  employed  with  much  success,  either  to  commu- 
cate  very  beautiful  green  tinges  to  glass,  by  means  of 

9 

sion,  or  to  prepare  chromate  of  potash  or  of  soda,  by 
mating  it,  as  before,  with  two  or  three  parts  of  nitrate 
potash,  or  of  dried  carbonate  of  soda.  In  this  second 
»eration,  if  the  decomposition* has  succeeded  well,  the 
itter  which  is  in  the  crucible  must  be  wellfusod,  its 
-face  must  be  of  a  dccj^  green  colour,  and  its  fracture 
rv  smooth,  and  of  a  pea-|^reen  hue.  In  this  state  it  is 
ry  soluble  in  water,  and  the  solution,  after  having  been 
rated,'  is  of  a  fine  yellow  colour. 
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If  the  chromate  of  potash  does  not  contain  alkali  in 
exqessi  which  generally  happens  when  the  nitrate  of  pou 
ash  is  employed,  we  may,  without  any  other  prepaa- 
tiQn,  employ  it  for  precipitating  the  lead  from  its  solu- 
tion in  the  nitric  acid,  and  obtain  a  saperb  yellow  co- 
lour: it  may  happen  that  an  excess  of  lead  is  precipi- 
tated, in  which  case  the  tinge  is  a  little  weakened ;  in 
order  to  render  it  more  intense,  without  injuring  its  pu- 
rity, we  may  employ  with  advantage  acetous  acid,  wbich 
carries  o£P  the  ei^cess  of  lea^  without  dissolving  the  chro- 
inate. 

When  It  contains  an  excess  of  alkali,  it  must  be  satu- 
rated by  means  of  nitric  acid,  and  the  solution  filtrated 
after  it  has  deposited  a  large  quantity  of  alumine  and  of 
silex  proceeding  from  the  crucibles  in  which  the  open- 
tion  has  been  performed  ;  we  may  also  free  it  from  tbess 
farths  by  diluting  the  solution  of  the  alkaline  efaromate 
with  water,  and  leaving  it  exposed  to  the  air  for  sererai 
days,  or  else  by  saturating  it  with  nitric  acid,  and  after- 
wards evaporating  it  to  dryness.  The  oxygenated  muri- 
atic acid  al^o  produces  this  precipitation,  and  the  chro- 
mate of  le^d  which  is  afteirwards  obtained  is  only  the 
more  brillisi,nt. 

The  c^rpqiate  of  potash  prepared  with  nitre  gives  a 
reddish  blacjc  precipitate  with  the  nitrate  of  mercury  in- 
stead of  a  fine  red  precipitate,  which  is  obtained  wbea 
we  employ  the  purified  chromate  of  potash.  Supposing 
that  this  difference  was  occasiqned  by  nitrous  acid  which 
the  chromate  might  contain,  we  grradually  poured  nitric 
acid  into  the  solution,  and  saw  to  our  surprisis  that  tbc 
liquor  disengaged  nitrous  gas,  and  successively  assumed 
all  the  tinges  from  the  ruby-red  to  tlie  fine  emerald- 
green.    The  red  colour  is  developed  the  fint^  and  this  b 
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succeeded  by  the  violeti  the  bli^e^  all  the  shades  of  the 
aigue-marine,  and,  finally^  the  beautiful  emerald-green. 

By  adding  an  excess  of  nitric  acid,  or  of  super-oxyge- 
nated muriate  of  potash,  we  obtain  again,  after  having 
ev^aporated  to  dryness,  and  re-dissolved  in  water,  chro- 
mate  of  iron  of  considerable  purity,  and  exempt  from 
earthy  substances. 

But  in  order  to  obtain  this  re-agent  for  the  iabora^ries^ 
mre  think  it  better  to  decompose  in  tbe  humid  way,  and 
by  means  of  the  saturated  carbonate  of  potash,  the  chro« 
mate  of  lead  obtained  by  the  process  above  indicated. 

We  shall  conclude  by  observing,  that  the  cbromate  of 
lead  thus  prepared  is  of  a  purer  yellow  colour  than  the 
native  chromate  of  lead.  This  circumstance  cannot  fail 
to  render  it  more  valuable  in  the  eyes  of  painters,  as  they 
find  much  difficulty  in  procuring  pure  tints,  whereas 
tbey  compose  the  mixed  tints  with  great  ease.  As  to  its 
permanency,  some  trials  authorise  us  to  believe  that  this* 
colour  may  be  ranked  among  those  which  possess  this 
property  in  an  eminent  degree ;  but  it  remains  for  prac- 
tice and  time  to  deternnine  in  how  far  this  opinion  is  weU«« 
founded. 
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Observations  on  the  two  Processes  eniphyedfor  theTabrica* 
tion  of  Ferdet,  Verdegrisj  or  jlcetite  of  Copper. 

By  M.  Chaptal. 

(Extracted from  the  Memoirs  of  the  Institute  J 

J.  WO  processes  are  known  for  the  fabrication  of  thd 

acetite  of  copper. 

The  one,  which  has  been  in  use  at  Montpellier  from 

time  immemorial,  consists  in  causing  the  marc  of  grapes 

to  ferment,  and  covering  it  with  the  plates  of  copper,  in 

order  to  oxydate  the  metal. 

M  m  m  2  The 
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The  otber^  which  has  been  employed  for  some  yean 
past  at  Grenoble,  and  in  its  environs,  consists  merely  h 
sprinkling  distilled  vinegar  upon  the  plates  of  copper, 
disposed  iji  tubes,  and  by  this  means  developing  and 
promoting  their  oxydation. 

The  verdegris  of  Montpcllier  is  greas}'^,  pastey,  lose* 
half  of  its  weight  in  drying;  it  presents  in  its  fracturt 
silky  points,  like  some  pieces  of  malachite  ;  it  has  little 
solubilitv  in  water. 

The  verdegris  of  Grenoble  is  drier,  of  a  more  marked 
greenish  blue  ;  it  has  a  crystal-like  fracture,  and  it  is 
more  soluble  in  water. 

The  first  is  a  little  cheaper  in  commerce ;  it  is  em- 
ployed with  success  in  the  operations  of  painting. 

The  second  is  preferred  for  the  processes  of  cl>-eing ;  it 
gives  greater  vivacity  to  the  colours,  and  a  smaller  quan- 
tity of  it  is  required  for  the  composition  of  the  mordant^. 

On  what  do  these  differences  depend  ?  The  solntion 
of  this  problem  is  the  object  wt^ich  I  have  proposed  t« 
nivsclf. 

ihpenment  I.  A  hundred  parts  of  verdet  of  Grenoble, 
dibtilled  in  a  retort  with  the  pueumato-cheoitcal  appara- 
tus, gave  as  follows. 

1 .  ^^'ater  slightly  acid,  having  a  metallic  taste  ami 
«ine1l. 

2.  White  .vapours  which  condensed  themselves  in  the 
receiver. 

3.  Carbonic  acid. 

4.  Acetous  acid,  very  strong,  very  transparent,  of  i 
green  colour,  and  of  a  peneinitin^  odour. 

i.  The  exhau.'>ted  residuum  ot  tiu*.  retort  afforded  on!r 
copper  and  cbarcdal  by  its  atijly-is  and  reduction. 
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Result  qf  the  Analysis  of  100  Parts  of  Verdet  of  Grenoble. 

Carbonic  Acid     -    •-    -    -      9.10\ 
Water  slightly  acidulous     -    -     13.05  1 


Strong  and  coloured  acid    -    -     53.95  f  100. 
Copper      -------     20.90 

Carbon       --------  3.00 
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Expenment  II.  A  hundred  parts  of  verdet  of  Mont- 
pelli^r,  distilled  in  a  retort  with  pueumato-chemical  ap- 
paratus, gave  as  follows : 

1.  Water,  slightly  acid,  of  an  empyreumatic  smell. 

2.  Carbonic  acid,  mixed  with  a  small  quantity  of  hy* 
drogene  gas. 

'  3.  Acetous  acid,  of  a  yellowish  colour,  a  strong  em- 
pyreumatic smell,  very  weak  and  little  concentrated. 

4.  The  residuum  of  the  retort  yielded  copper  and 
charcoal. 

Residt  (^ihc  Analysis  of  100  Paris  qf  Verdet  of  MontpeUier, 

Carbonic  acid    ---------  8.00^ 

Acetous  acid,  very  weak  and  highly  empy- 

yeumatic    ---------  65.15>100. 

Copper    -----------  22.50* 

Carbon         ----------  4.35. 

It  appears  from  the  above  experiments,  which  repre- 
sent the  medium  result  of  my  operations  upon  diiferent 
kinds  of  verdets  ;  1,  that  the  verdet  of  Montpellier  is  less 
soluble  in  water  than  that  of  Grenoble ;  2,  that  that  of 
^lontpellier  contains  much  less  pure  acetous  acid  than 
that  of  Grenoble ;  3,  that  that  of  Montpellier  is  mixed 
irvith  a  portion  of  extractive  matter,  which  is  not  found  in 
the  verdet  of  Grenoble  ;  4,  that  the  former  yields  a  little 
more  copper  and  carbon  than  the  latter. 
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By  a  coraparatbe  coDeideraiion  of  the  pfocessds  of  tbt 
fabrication,  we  shall  easily  discover  the  cause  of  these 
diflferences. 

1  •  The  marc  of  grapes,  which  is  used  at  Montpellier^ 
is  slightly  acid,  by  remaining  upon  the  copper  it  oxj- 
dates  the  metal,  and  deposits  a  layer  of  extractive  matter 
upon  the  plates. 

9.  The  acetotis  acid,  employed  at  Grenoble,  at  first 
oxydates  the  metal,  and  the  new  acid  vrhicb  is  added  dis« 
solves  the  oxyd. 

The  vetdot  at  Montpellier  ift  therefore  a  mixture  of 
oxyd  of  copper,-  extractive  matter,  and  acetite  of 
copper. 

T'hiBt  of  Gseuoble  contains  bardiy  any  thing  but  acedte 
of  cuppor. 

From  what  precedes,  wc  amy  deduce  the  cause  of  the 
difference  which  the  arts  have  assigned  to  these  two  tiods 
of  verdet. 

That  of  Montpellier,  which  is  very  agreeably  coloured, 
gluey  and  pastey  by  reason  of  its  extractive  matEsr,  is 
employed  with  advantage. in  painting. 

That  of  Grenoble,,  which  is  more  soluble,  more  pure, 
in  a  kind  of  medium  between  the  verdet  and  the  crystals 
of  Ventis/.  is  pi'eferred  for  the  operations  of  dyeing. 


List 


{     4$B     ) 

List  of  Patents  /of  JmeniumSf  He. 
(Continued  from  Page  392.) 

John  Robert  Irving,  of  the  city  of  Edinburgh,  Adyo- 
Cjile,  and  Isabell  Levi,  of  the  city  of  Edinburgh  afore- 
faidy  Worker  in  Glftss;  for  an  impro?ed  apparatus  for 
determining  the  specific  gravity  of  Auid  bodies,  and  the 
relation  that  their  weight  beurs  to  a  given  measure. 
Dated  March  9,  1805. 

•  John  Baptiste  DK^*IZE,  of  West^^treet,  Sojners  Town, 
in  the  county  of  Middlesex,  Chemist;   for  a  mode  of 
procuring  a  greater  quantity  of  resinous^  bituminous,  and 
oily  substances,  from  various  articles. 
Dated  March  9,  1805. 

Archibald  Blair,  of  Bayfbrd,  in  the  county  of 
Herts,  Esquire;  for  a  method  of  retaining  cotton  and 
other  elastic  substancea  yfhen  pressed  by  means  of  wrap- 
pers.    Dated  March  9,  1805. 

William  Bell,  of  the  town  of  Derby,  Engineer ;  for 
an  improved  method  of  manufacturing  blanks  or  moulds 
for  knife,  razor,  and  scissar  blades,  and  various  other 
edged  tools,  and  of  forks,  files,  and  nails. 
Dated  March  9,  1805. 

Thomas  Jones,  of  Bilstone,  in  the  county  of  Stafford, 
Japanner ;  for  compositions  for  the  purpose  of  making 
trays,  waiters,  and  various  other  articles,  and  new  modes 
or  methods  of  manufacturing  the  same,  that  is  to  say,  by 
presses  and  stamps.     Dated  March  23,  1S05. 

Richard  Brandon,  the  elder,  of  Lucas- street,  in  the 
parish  of  St.  Mary  Rotberhithe,  in  the  county  of  Surre}* ; 
for  a  composition  from  British  herbs  and  plants  for  the 
cure  of  the  evil,  sorophula,  scurvy^  leprosy,  gout, 
^nd  rheumatism,  and  which  he  has  denominated  and 
<:alled  Brandan^s  British  Constitutional  Pills,  and  Liquid 

and 
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and  Botanic .  Ointment ^  and  which  in  upwards  of  300O 
cases  has  been  attended  with  the  most  unparallelled  suc- 
cess in  the  course  of  the  last  nine  months. 
Dated  March  26,  1805. 

Jonathan  HoRNBLowER,  of  the  borough  of  Penryn, 
ID  the  county  of  Cornwall^  Enguieer  ;  for  a  steam>wheel 
or  engine  for  raising  water,  and  for  other  useful  pur- 
poses, in  arts  and  manufactures,  by  oicans  of  steam. 
Dated  March  26,  1805. 

Stuart  Arnold,  of  Wakefield,  in  the  county  of  York, 
Gentleman  ;  for  a  chimney  safe-guard^  for  the  preserva- 
tion of  bouses  and  buildings  from  fire,  robbery,  and  foul 
air.     D^ted  March  26,  1805. 

George  Alexander  Bond,  of  Hatton  Garden,  in  the 
pariah  of  St.  Andrew  Holboni,  in  the  county  of  Middle- 
sex, Gentleman ;  for  Certain  improvemehts  in  the  con- 
struction of  clocks  and  other  time  piei*cs,  M-hereby  they 
are  rendered  of  much  greater  utility  anJ  service  botli  by 
sea  and  land  than  any  heretofore  made  use  of. 
Dated  March  ^6,  1805. 

Job  Rider,  of  Bcliust,  in  the  county  of  Antrim,  iit 
that  part  of  the  united  kingdom  called  Ireland,  Clock  and 
Watch-maker ;  for  certain  improvements  on  the  steam^.- 
cngine.     Dat^  INIarch  26,  1805. 

WiLLW  Earle,  of  Liverpool,  in  the  county  of  Lancas^ 
ter ,  Merchant ;  for  improvements  in  tlie  mode  of  con- 
structing and  working  steam-engines. 
J);itfd  March  26,  1805. 

Sir  George  Vv'right,  of  Ray  Lodge,  in  the  county 
ot  KsM'x,  Biironc't ;  for  an  instrument  or  machine  for 
cuttin;j:  out  of  solid  stone,  M'ood,  or  othor  materials,  pil- 
lars iM:d.tul)es,  ciclitT  cvlindrical  or  conical,  with*  fijireak 
»j;ivinfy  ot  labour  and  materials.     Dated  March  30,  J  805.   • 
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